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Abstract 
Recent attention has been given to the construct of connectedness to nature and its 
role in fostering both pro-environmental behavior and well-being. Connectedness to nature 
shares conceptual similarities with social connectedness: both involve a cognitive schema of 
the self and other as overlapping, positive emotions towards the other and a commitment to 
protect the other. However, little research has systematically investigated the relationship 
between connectedness to nature and social connectedness. A series of eight studies were 
conceived with the following aims: 1) to clarify inconsistent correlations reported in the 
literature between connectedness to nature and social connectedness; 2) to test the potential 
of exposure to beautiful nature to reduce the effects of social exclusion; 3) to test the effects 
of social exclusion on connectedness to nature, intentions to engage pro-environmental 
behaviors and willingness to sacrifice for the environment and 4) to test the effects of moral 
elevation on connectedness to nature, intentions to engage in pro-environmental behaviors 
and willingness to sacrifice for the environment. . 
Chapter 2 (Study 1) addressed the first aim by testing correlations between multiple 
forms of social connectedness and connectedness to nature. Measures of connectedness to 
nature showed non-significant to moderate positive correlations with measures of social 
connectedness. The strength and consistency of this relationship depended on how “expanded” 
the form of social connectedness was: there were non-significant to small correlations 
between connectedness to nature and interpersonal social connectedness with close others. 
However, connectedness to nature consistently showed moderate correlations with social 
connectedness to distant others and abstract social entities.  
Chapter 3 (Study 2) addressed the second aim by testing whether brief exposure to 
virtual nature could ameliorate the effects of social exclusion on meaning-in-life, self-esteem, 
sense of control, self-regulation and future orientation. Overall, main effects of a ball-
20 
 
 
throwing ostracism manipulation (Cyberball) were observed for meaning-in-life, self-esteem 
and sense of control. The only significant moderation of the effects of exclusion by exposure 
to nature was on sense-of-control: ostracised participants who viewed an urban scene 
reported significantly less sense-of-control compared to other conditions. There were no 
significant main or moderating effects of virtual nature on other outcome variables, 
suggesting that brief exposure to virtual nature may be insufficient to improve these 
outcomes.  
Chapter 4 (Studies 3-6) addressed the third aim by testing the effects of social 
exclusion on state connectedness to nature, desires to connect to nature and pro-
environmental behavioral intentions. Study 3 found significant effects of an online ball-
throwing ostracism induction (Cyberball) in reducing both state connectedness to nature and 
positive affect. Study 4 successfully replicated these effects again using Cyberball but found 
no effect of ostracism on desires to connect to nature or support for pro-environmental 
policies. Study 5 tested the effects of exclusion on these outcomes by implementing a 
different exclusion paradigm whereby participants received false personality feedback about 
the likelihood of future social connection. Overall, Study 5 found no significant effects of the 
manipulation on state connectedness to nature, desires to connect to nature, or support for 
pro-environmental policies. Study 6 reverted back to using Cyberball and tested the effects of 
exclusion on cognitive connectedness to nature and intentions to engage in pro-environmental 
behaviors. As with Study 5, no significant effects on nature-related outcome variables were 
observed. In sum, the studies in Chapter 4 suggest the possibility of an effect of Cyberball on 
emotional connectedness to nature (Studies 3 and 4), although no effects on emotional 
connectedness to nature were found using the future-alone manipulation (Study 5), and no 
effects of Cyberball were found on measures of cognitive connectedness to nature (Study 6).  
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Chapter 5 (Studies 7-8) addressed the fourth aim by investigating whether feelings of 
connectedness to nature could be increased by moral elevation: a self-transcendent positive 
emotion that can elicit feelings of connectedness to humanity. In two studies using student 
(Study 7) and general population (Study 8) samples, participants who watched an elevating 
video reported significantly higher levels of emotional connectedness to nature than 
participants who viewed a control video. However, there were no significant effects of 
condition on intentions to engage in environmental behaviors or willingness to sacrifice for 
the environment. Furthermore, no effects of elevation were found in Study 8 on cognitive 
connectedness to nature.  
Chapter 6 provides an overview of the thesis, discusses its implications and 
limitations, and suggests directions for future research. Overall, although there was some 
mixed evidence, the studies within this thesis provide preliminary evidence for a positive 
causal effect of feelings of social connectedness on connectedness to nature: increasing or 
decreasing feelings of social connectedness appears to result in corresponding changes in 
people’s affective bond with nature, at least in the short term.  
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Sufficient evidence exists to believe that the planet is facing serious ecological 
challenges (Intergovernmental Panel on Climate Change, 2015). Although uncertainty still 
exists in climate models, even conservative estimates suggest that measures will need to be 
taken to combat anthropogenic climate change (Intergovernmental Panel on Climate Change, 
2015). Psychologists have identified a range of factors that contribute to people’s engagement 
in pro-environmental behavior including values, norms, altruism and belief in climate change 
(Bamberg & Möser, 2007; Klöckner, 2013; van der Linden, 2015). Recently, psychologists 
have discovered the role played by connectedness to nature: one’s sense of affective and 
cognitive oneness with the natural world. It has been suggested that fostering a connection 
with nature will be key to combatting the ecological crises facing the planet (Kellert & 
Wilson, 1995; Roszak, 1992; Schultz, 2002). Yet, surprisingly little work in psychology has 
focused on strategies for fostering feelings of connection with nature. It was to this end that 
this thesis was conceived.  
This thesis deals intimately with the concept of “nature” and, as such, it seems 
prudent to begin with some conceptual clarification. The term “nature” in the English 
language is used in a variety of ways. For instance, it can refer to the character of a thing (i.e. 
its “nature”) or even to the entire universe. At risk of being circular, the “nature” that this 
thesis refers to is that of “the natural world”: plants and animals as well as other geographic 
features such as rivers, mountains and coastlines. The term “natural environment” will also 
be used in a similar way to the term “nature”, however, there is a slight distinction; natural 
environments are environments largely untouched by humans, whereas elements of “nature” 
can still exist in urban environments (e.g. trees in cities).  
A History of the Human Relationship with Nature  
Throughout history, people have noted that spending time in natural environments can 
be beneficial. Despite this, humanity is become increasingly physically and psychologically 
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separated from nature. For the first time in human history, more than half of the world’s 
population lives in urban environments and this percentage is even higher for industrialised 
nations (United Nations, 2014).  In particular, children are becoming less exposed to nature  
(Louv, 2005) due to a rising trend away from outdoor activities (Pergams & Zaradic, 2006). 
This trend is expected to continue into the future, raising questions about the psychological 
effects of a reduced connection with nature (Louv, 2005). 
For millennia, humans lived intimately with nature; a hunter-gatherer lifestyle 
necessitated a keen sensitivity to the workings of nature; and an awareness of the threats and 
opportunities posed by local flora and fauna was essential to our survival. The agricultural 
and industrial revolutions and the shift towards mass urbanisation have drastically altered this 
relationship (Mercer & Burne, 1989).  
In modern Western culture, much of this deep connection to nature possessed by our 
hunter-gatherer ancestors has been lost. However, its vestiges can still be seen in many 
surviving indigenous cultures where the natural world is expressed in various aspects of their 
traditional cultural practices. To take but one example, for the Koyukon people of Alaska, 
many elements of the natural world – including non-living entities such as mountains and 
rivers – are imbued with spirits and consciousness. Richard Nelson (1995) recounts an 
experience of his time spent with the Koyukon. A group of whale hunters were resting in a 
whaling camp where there had been no whales for days. All of a sudden an elderly, revered 
hunter proclaimed “I think a whale is coming, and perhaps it will surface very close”. 
Needless to say, a whale shortly made an appearance; and none of the other hunters seemed 
surprised by the accuracy of the old man’s prediction.  The pertinent message of this story is 
not the old man’s prescience; the appearance of the whale could have been coincidence. 
Rather the story illustrates the Koyukon’s prevailing beliefs about human connectedness to 
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nature; it was accepted that the old man possessed a deep connection to nature such that he 
could feel the approach of the whale.  
 Nelson (1995) suggests that it is likely that beliefs similar to this may have been 
prevalent in the majority of indigenous cultures throughout human history. In suggesting this, 
he references the work of Robert Redfield (Redfield & Radin, 1954) who postulates three 
characteristics of this worldview. First, in this worldview, it makes no sense to talk about 
humans and nature as if the two were separate entities. Humans are interdependent with 
nature and, thus, the notion of a clearly demarked self that is independent from nature is 
nonsensical. Second, contrasting the hegemonic modern Western worldview of domination 
and control over nature, the typical indigenous worldview emphasises working with, rather 
than against, nature. Third, there is a moral element to nature: unlike the mainstream Western 
worldview where humans have a right to treat nature as they choose, human behavior towards 
nature must be guided by moral considerations.  
The transformation from this worldview which emphasizes interdependence between 
humans and nature to our modern worldview which emphasizes dominance and separation 
from nature may represent one of the greatest shifts in the history of the human mind (Berry, 
1991). A full explanation of the underlying causes of this shift from connection to alienation 
from nature is complex with myriad cultural and psychological forces playing a role.   
At a cultural level, there are arguably at least two broad forces pushing modern 
alienation from nature: the first being technological and the second being philosophical. An 
obvious cause of human alienation from nature has been the development of technology; 
humans simply do not have to engage with nature in the way that we did for the majority of 
our existence. Two “revolutions” marked key moments in the human relationship with 
nature: the Agricultural Revolution (~10 000BC) when the majority of people in many parts 
of the world moved from a hunter-gatherer to a farming lifestyle; and the Industrial 
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Revolution (~1800AD) when the majority of people in many parts of the world now lived in 
cities, rather than rural areas (Mercer & Burne, 1989). It is also arguable that a third 
revolution is currently underway with the development of information technologies and the 
proliferation of computer based entertainment (Pergams & Zaradic, 2006). This third 
revolution has the potential to cause further psychological distancing from nature as people 
are no longer required to interact with nature for work or recreation. In sum, the development 
of technology has led to less human contact with nature, and arguably, this has led to the 
development of a psychological distancing from nature.  
Although they make strange bedfellows, both Christian theology and Enlightenment 
philosophy may also have facilitated an alienation from nature in the Euro-American tradition. 
The rise of Enlightenment values and the development of a mechanistic worldview of cause 
and effect potentially contributed to alienating humans from nature. For Descartes (1649), 
animals were purely mechanical: they did not have spirits or even sentience. A worldview in 
which the workings of animals may be reduced to the workings of machines reduces the 
possibility of communal relations between humans and animals. Nevertheless, even though 
Enlightenment values may have temporarily alienated humans from nature, many scientists 
argue that the Enlightenment also led to the discovery of the shared heritage and relatedness 
of all life on Earth (Dawkins, 2009; Sagan, 1977; Wilson, 1984). In this sense, it may be that 
Enlightenment values are no longer a significant driver, or at least they should not be, in 
causing disconnection from nature.  
A key feature of Christian theology that can be traced back at least as far as the 
Protestant reformation is what Metzner (1995) calls the “dissociative split between spirit and 
nature” (p.65). To achieve spiritual purity, mainstream Christianity argues that we must seek 
to transcend our base, earthly nature: the spirit pulls us upwards towards transcendence (the 
Heavens) while our Earthly nature pulls us downwards towards Hell (Metzner, 1995). This 
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idea converges with Jonathan Haidt’s divinity dimension of social cognition: the idea that 
humans tend to order entities on a vertical dimension from purity to degradation, with saints 
at the top, and degraded humans and animals at the bottom (Haidt, 2003; Haidt & Algoe, 
2004; Rozin, Lowery, Imada, & Haidt, 1999). To achieve moral purity, many religious 
traditions argue that humans should seek to emulate “saintly” behavior, avoid contamination 
from lower entities, and rise above “beastly” behavior that may degrade us.  
This tension between a higher conscious spiritual self and an unconscious animalistic 
self can also be seen in the writing of Sigmund Freud: one of the most influential 
psychological thinkers of the twentieth century.  Freud argued that the animal nature of the id 
must be repressed by the ego in order for people to be able to function in a civilised manner 
(Freud, 1930). In doing so, Freud condemns modern “civilised” humans to an eternally 
conflicted relationship with our animal selves: we have unconscious, animalistic desires 
which we cannot ever fully admit to, even to ourselves.  This idea that modern humans are 
motivated to deny their place in the natural world can also be seen in the works of Ernest 
Becker (1973, 1975) who argued that considering ourselves as continuous with the natural 
world makes us vulnerable to existential anxiety. If animals do not have spirits, and live 
transient, meaningless lives, then accepting ourselves as animals makes us aware of the 
meaninglessness and transient nature of our existence. These ideas have been adopted and 
expanded by Terror Management theorists  (see Goldenberg, Cox, Pyszczynski, Greenberg, 
& Solomon, 2002; Goldenberg et al., 2001) who argue that humans have developed a range 
of strategies to deny the fact that we are, as Sheldon Solomon bluntly puts it, “…breathing 
pieces of defecating meat no more significant or enduring than porcupines or peaches.”1 
(Solomon, 2008). 
                                                 
 
1
 There is no page number for this quote as it is from an online interview with Scientific American.  
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However, other thinkers have denied that the human relationship with nature must be 
one of conflict: nature can also be a source of meaning and transcendence (see Krakauer, 
2009; Maslow, 1961; Thoreau, 1854). The last several centuries have seen a number of 
influential intellectual movements that sought to reconnect humans to nature. For instance, 
the Romantic movement in art and literature developed in the late 18th century as a push back 
to the twin forces of industrialization and rationalism. The Romantics were often suspicious 
and cynical of the human world and believed that a connection with nature was important for 
the development of art and health (e.g. Wordsworth & Reynolds, 1850). In this sense, the 
Romantics would set the stage for numerous countercultural movements that would emerge 
over the next two centuries-from the American Transcendentalists such as Emerson (1836) 
and Thoreau (1854) through to the countercultural movement of the 1960s with its emphasis 
on “getting back to the garden” (Rome, 2003). For these movements, the natural world was 
not only a source of joy, but also a repository of hidden truths, which modern society had 
obscured (Thoreau, 1854). Thus, many of these thinkers rejected the notion that individual 
and cultural flourishing depends on a psychological separation from nature. Rather, the path 
to wisdom and health was through reconnecting ourselves with nature.  
 These ideas have been adopted by ecopsychologists, many of whom argue for the 
existence of innate connections with nature in the human mind and the psychological 
importance of strengthening these connections. The early roots of ecopsychology can be seen 
in the works of Carl Jung who discussed the concept of the Age of Aquarius (Yunt, 2001). 
Unlike his mentor Freud, Jung was drawn to the spiritual and believed that the shifting of 
astrological ages from Pisces to Aquarius would result in a huge upheaval to the collective 
unconscious: a collection of images, symbols and archetypes shared by all humans (Jung, 
1959). Jung developed his idea of a collective unconscious to supplement the Freudian 
personal unconscious. While the contents of the Freudian personal unconscious are largely 
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unique to each individual, Jung argued that all humans also share an inherited collective 
unconscious. Nevertheless, Jung’s conceptualization of the collective unconscious was 
influenced by Freud; the idea of a collective unconscious built upon Freud’s “archaic 
remnants”: innate structures of the mind that cannot be explained by personal experience 
(Jung, 1964). 
Jung’s concept of the collective unconscious is extended by Roszak (1992) who 
argues for the existence of a collective ecological unconscious. Jung’s earlier conceptions of 
the collective unconscious included many biological and non-human archetypes and Roszak 
(1992) suggests that an ecological element be returned to conceptualisations of the collective 
unconscious. Roszak suggests that the contents of the ecological unconscious represent “the 
living record of cosmic evolution, tracing back to distant initial conditions in the history of 
time” (Roszak, 1993). Unlike Freud, Roszak (1995) does not view the id as a threatening 
beast whose impulses must be tamed; rather, he sees the id as a repository of ecological 
wisdom and argues that modern society is engaged in an unhealthy collective repression of 
the ecological unconscious. Quoting Freud (1930), Roszak (1995) suggests that humans 
“learn a procedure” that demarcates the self from the external world (p.10).  If the notion of a 
self that is independent from nature is learnt, then it can presumably be unlearnt; and Roszak 
suggests it should be.  
In doing so, Roszak was one of the first psychologists to explicitly discuss the 
psychological importance of a connection with nature.  Just as many other therapies aim to 
facilitate awareness of repressed material, Roszak suggests that the goal of therapy from an 
ecopsychology perspective should be in facilitating an awakening of a culturally repressed 
ecological unconscious. This awakening is suggested to have benefits both for humans and 
for the planet: one tenet of ecopsychology – according to Roszak (1993) – is that the health of 
the biosphere and humanity are intimately entwined. As the ecological unconscious is 
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awakened, people begin to care more for, and protect, the planet. Similarly, as the ecological 
health of the planet improves, humans will reap the physical and psychological benefits 
provided by the natural world.  
Evolutionary Perspectives on the Human-Nature Relationship  
Although discussions of a collective unconscious tend to flirt with the spiritual, the 
idea that humans have innate psychological responses to certain natural stimuli has also been 
suggested by theorists with mainstream materialist scientific worldviews. Regardless of their 
theoretical excesses, both Freud and Jung were forerunners to the field of evolutionary 
psychology by contemplating the effect of ancient influences on the human psyche. The idea 
that “echoes of a distant time” (Pink Floyd, 1971) play a role in human psychology has 
become widely accepted in modern psychology, although there is still disagreement about the 
existence of domain specific adaptations (psychological mechanisms that evolved to solve 
specific adaptive problems) and the extent of the role that these adaptations play in human 
psychology (Gould & Lewontin, 1979; Pinker, 2003).  
From an evolutionary perspective, it has been argued that humans possess both 
biophilic and biophobic tendencies. Wilson (1993) defines biophilia as the “innately 
emotional affiliation of human beings to other living organisms”; the term coming from the 
Greek “bio” (life) and “philia” (love or friendship). In lay terms, biophilia can be described as 
the human tendency to have positive reactions towards certain forms of nature; and can be 
contrasted with biophobia: negative reactions towards nature. Interestingly, mirroring 
twentieth century psychology’s bias towards the negative, biophobic tendencies were 
documented and widely accepted before biophilic tendencies. In the early 1970s, Seligman 
(1970; 1971) published seminal work on the concept of learned preparedness: the idea that 
humans are innately wired to develop fear responses to evolutionarily relevant stimuli (e.g. 
dangerous animals) faster than evolutionarily irrelevant stimuli (e.g. this thesis). This was 
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suggested by Seligman to occur for evolutionary reasons: people who were more efficient at 
developing a fear of threatening entities and situations had an adaptive advantage.  
Wilson (1995) supports and extends Seligman’s thinking by arguing that both 
biophilic and biophobic tendencies are evolutionary adaptations: for the majority of human 
history, we lived intimately with nature and evolved both positive and negative “prepared 
responses” to stimuli in our natural environment. Wilson (1995) suggests that biophilia and 
biophobia are thought of best, not as single instincts but “a complex of learning rules that can 
be teased apart and analysed individually” (p.31). As the human capacity for language and 
culture developed, these tendencies became ingrained in symbols and myths: what Jung 
termed “archetypes”. Wilson (1984) argues that “organisms are the natural stuff of metaphor” 
(p.101) and states that culture is the product of evolved “image making” minds. In suggesting 
an evolved, biological origin for the cross-cultural prevalence of certain organic symbols, 
Wilson allies himself with other sociobiologists and evolutionary psychologists who suggest 
evolved psychological adaptations influence and constrain the development of culture (Tooby 
& Cosmides, 1989, 1992).   
A useful example to illustrate both the concept of prepared responses and how these 
become embedded in culture is that of the human relationship with the snake. Supporting the 
concept of prepared learning, snake phobias (ophidiophobia) are widespread and easily 
conditioned (Agras, Sylvester, & Oliveau, 1969; Cook, Hodes, & Lang, 1986; Öhman & 
Mineka, 2001). Indeed, there is some evidence that a fear of snakes may be innate in some 
primates; emerging despite no previous exposure to snakes. Many species of monkeys raise a 
general snake-alert that involves distinctive noises and signs of fear and these responses seem 
to occur,  albeit in a weakened form, in monkeys without previous exposure to snakes 
(Wilson, 1984). More recent research suggests that Japanese macaques have a dedicated 
snake detection brain module that responds quickly to images of snakes (Van Le et al., 2013). 
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Snake Detection Theory (Isbell, 2009) posits that primate-specific regions of the pulvinar – 
an ancient structure located in the thalamus – evolved to assist in the detection of snakes. 
Recent evidence also supports that humans too may have a specific snake detection module 
with Masataka, Hayakawa, and Kawai (2010) finding that both human adults and children 
showed increased reaction time in detecting images of snakes poised to strike, compared with 
resting snakes.  The evidence of these prepared responses demonstrates our evolved 
relationship with stimuli in the natural world. 
 This ancient human relationship with the snake, transcending cross-cultural 
boundaries, can be seen in the cross-cultural prevalence of the “serpent” as a mythological 
symbol. For instance, this relationship can be seen in Christian mythology where the Devil 
took the form of a snake and resulted in Adam and Eve being expelled from the Garden of 
Eden and in the Australian Aboriginal myth of the Rainbow Serpent: one of the oldest 
continuing religious myths. Wilson (1984) discusses many other instances of the cultural 
appearance of the serpent and suggests that we need not look to Freudian theory to explain 
the ubiquitous presence of snakes in dreams and mythology. Rather, the ubiquitous 
fascination and fear of the serpent arises due to adaptive pressures in primate evolution  (also 
see Sagan, 1977).  
Empirical Evidence for Biophilia 
The previous section addressed the impact of evolution on the human relationship 
with nature, which has been more heavily researched with regards to innate biophobias and 
their clear adaptational advantages. This section steps into the much less researched side of 
this relationship, our evolved tendency for biophilic responses to certain natural stimuli and 
establishes the benefits of exposure to nature. 
Roger Ulrich (1983, 1995) suggests that evidence for biophilia can been seen in the 
cross-cultural human preference for natural over urban scenes. This preference can be seen 
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for both spectacular and non-spectacular nature: even mundane natural environments are 
often preferred to urban environments (Kaplan, 1977). However, as would be expected from 
an evolutionary standpoint, not all natural landscapes are equally preferred. Humans tend to 
be attracted to landscapes with features conducive to habitation: the presence of flora and 
fauna; panoramas and vistas; water and safe hiding places (Falk & Balling, 2010). In contrast, 
landscapes devoid of life and safe refuges often invoke unease and avoidance behavior, for 
the same reasons. Attraction to habitable landscapes is thought to have an evolutionary 
origin: early humans better able to recognize and be attracted to habitable landscapes were 
more likely to survive (Ulrich, 1995).  
 Evidence for these preferences comes from both naturalistic and laboratory research. 
Research using images of landscapes shows that people find landscapes that are more 
conducive to habitation more aesthetically pleasing and restorative (Balling & Falk, 1982; 
White et al., 2010). Human landscape preferences can also be seen through market forces: 
people are willing to pay a higher price for homes with views of nature. One of the strongest 
effects is for views of water: a key resource for habitation (Luttik, 2000). Nevertheless, 
although it is clear that humans prefer landscapes with certain features such as presence of 
plants, animals and water, there is still contention over which specific biomes are preferred. 
A long held hypothesis suggested that humans have an innate preference for savannah-like 
environments, as these were suggested to be the environments where most of human 
psychological evolution occurred (Balling & Falk, 1982; Falk & Balling, 2010; Orians & 
Heerwagen, 1992). However, other researchers have suggested that forests (Clarke & Tobias, 
1995; WoldeGabriel et al., 1994), or a mix of forests and grasslands (Blumenschine, 1986), 
are the environment(s) of evolutionary adaptiveness.  
There is currently mixed evidence surrounding human biome preference with Han 
(2007) concluding that “no single current theory alone can sufficiently explain the causal 
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processes responsible for any consistently favorable reaction to natural settings in general and 
to biomes in particular” (p. 551). Han (2007) further suggests that both evolutionary and 
cultural learning factors likely play a role in determining human landscape preferences. 
Indeed, much research has investigated the role of place attachment – a construct which 
varies as a function of learning history – in determining responses to natural environments 
(Beery & Wolf-Watz, 2014; Kyle, Mowen, & Tarrant, 2004).  
The Benefits of Exposure to Nature 
Despite contentions over which particular natural environments are the most 
universally preferred, many researchers (e.g. Ulrich et al., 1991) have suggested that time 
spent in natural environments characterized by low levels of threat and abundant resources 
may have physiological and psychological benefits regardless of cultural influences.  
Health benefits of exposure to nature.  Since human civilization started becoming 
more urbanized, humans have been finding ways to incorporate nature into their lives. At 
least as far back as the Ancient Egyptians, people have brought plants to their houses and 
cultivated gardens (Manaker, 1996). For centuries, people have been going to health retreats 
and sanatoriums which are often located in rural areas. The Japanese tradition of shinrin-yoku 
(forest bathing), involving peaceful walking through forests, has been officially part of 
Japan’s national health program since 1982. In Western countries, people often associate 
getting outdoors with positive health benefits as can be seen with the phrase “some fresh air 
will do you good”. Indeed, one health benefit of natural environments is the lack of pollutants 
in the air; however, exposure to nature can have health benefits above and beyond air quality.   
Ulrich (1995) proposes that non-threatening natural environments provide an 
opportunity for humans to recover from stress and suggests that the human stress reduction 
response in safe natural environments is an evolved mechanism. The human stress response 
likely evolved to prepare the body to escape (flight) or confront (fight) dangerous situations. 
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However, there are limits to the duration in which humans can stay in this primed state. 
Ulrich (1995) suggests that early humans who were able to unconsciously recognize safe 
environments would have had an advantage as this would allow their nervous system time to 
recover before future dangerous encounters. Humans who did not have a ramping down of 
autonomic arousal in safe environments would find themselves physiologically drained come 
the next dangerous situation. Supporting this hypothesis, studies have now found various 
physiological benefits of exposure to non-threatening natural environments. For instance, 
early work by Ulrich et al. (1991) found reduced muscle tension and heart-rate in stressed 
participants exposed to slides of nature. Furthermore, there is now substantial experimental 
evidence that non-threatening nature can decrease activation of the sympathetic nervous 
system (Lee et al., 2011; Park et al., 2008; Park et al., 2009; Song et al., 2014; Takayama et 
al., 2014), increase activation of the parasympathetic nervous system (Lee et al., 2011; Park 
et al., 2008; Park et al., 2009; Takayama et al., 2014) and decrease blood pressure and 
cortisol levels (Ottosson & Grahn, 2006; Park et al., 2007; Van Den Berg & Custers, 2011). 
These experimental findings are supported by correlational evidence linking increased access 
to green spaces in urban environments to lowered markers of stress (Stigsdotter et al., 2010; 
van den Berg, Maas, Verheij, & Groenewegen, 2010; Ward Thompson et al., 2012).  
Exposure to nature can also have health benefits through bolstering the human 
immune system (Lee et al., 2011; Li et al., 2008). Access to green spaces is linked to reduced 
disease prevalence and morbidity (Groenewegen et al., 2018; Maas et al., 2009). Sights and 
sounds of nature have also been shown to assist in the management of pain (Lechtzin et al., 
2010; Malenbaum, Keefe, Williams, Ulrich, & Somers, 2008; Park, Mattson, & Kim, 2002) 
and may facilitate recovery from certain surgical procedures (Ulrich, 1984). It should be 
noted that although exposure to nature is not a panacea, it has profound psychological and 
physiological effects which health and government sectors are slowly acknowledging (De 
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Vries, Verheij, Groenewegen, & Spreeuwenberg, 2003; Tsunetsugu, Park, & Miyazaki, 2010; 
van den Berg et al., 2010; Ward Thompson et al., 2012; Wolch, Byrne, & Newell, 2014).  
Cognitive benefits of exposure to nature. In addition to the physical health benefits, 
exposure to nature has been suggested to have beneficial effects on human cognition. 
Attention Restoration Theory (Kaplan, 1995) posits that nature has the ability to restore 
attentional capacities. In developing Attention Restoration Theory, Kaplan (1995) draws 
inspiration from William James’(1892) theorizing that voluntary attention “goes against the 
grain”, and thus requires effort which can lead to cognitive fatigue. Exposure to nature is 
proposed by Kaplan (1995) to be able to help restore attentional capacities as natural 
environments tend to capture attention involuntarily without effort, thus allowing voluntary 
attention resources a chance to replenish. Supporting Attention Restoration Theory, many 
studies have found exposure to nature has cognitive benefits such as improved concentration 
and attention span (Berto, 2005; Hartig, Evans, Jamner, Davis, & Gärling, 2003). These 
effects are enhanced when people are already cognitively drained (Chow & Lau, 2015), 
supporting the notion that nature helps restore depleted cognitive function. 
Influenced by Attention Restoration Theory, Louv (2005) introduces the concept of 
“nature deficit disorder”: the idea that a deficit in nature may be contributing to increasing 
rates of psychopathology; in particular, depression, anxiety and attentional deficits. 
Supporting this idea, exposure to nature has been shown to reduce symptoms of attention 
deficit disorder (Faber Taylor & Kuo, 2009; Faber Taylor, Kuo, & Sullivan, 2001; Faber 
Taylor & Kuo, 2011; Kuo, 2001; Kuo & Faber Taylor, 2004) . 
Nevertheless, there is still some contention over which aspects of attention may be 
restored by exposure to natural environments. A recent systematic review by Ohly et al. 
(2016)  found that out of 13 measures of attention, only 3 (Digit Span Forward, Digit Span 
Backwards, and Trail Making Test B) were significantly affected by exposure to natural 
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environments. The authors concluded that it would be beneficial moving forward for 
researchers to specify a priori what forms of attention should be affected, and to encourage 
journals to publish non-significant results, as publication bias may exist.   
Emotional benefits of exposure to nature. Correlational and experimental research 
suggests that exposure to natural environments has a beneficial effect on mood. People who 
report spending more time in nature tend to have higher well-being (Korpela, Borodulin, 
Neuvonen, Paronen, & Tyrväinen, 2014) and both living near, and time spent in, green-space 
is associated with improved mental health (Shanahan et al., 2016; van den Berg et al., 2010; 
Ward Thompson et al., 2012). These effects tend to hold even after controlling for many 
confounding variables (e.g. recreational activities), suggesting a unique role of exposure to 
nature in determining the effects of access to green space.   
Further support for this hypothesis comes from experimental research documenting 
increased positive affect after brief exposure to both real and virtual nature (Mayer, Frantz, 
Bruehlman-Senecal, & Dolliver, 2009; McAllister, Bhullar, & Schutte, 2017), with exposure 
to real nature having a stronger effect than virtual nature (Kahn, Severson, & Ruckert, 2009; 
Mayer et al., 2009). These findings have been supported by a recent meta-analysis of 
randomized controlled studies which found that exposure to nature consistently leads to 
increases in positive emotions and decreases in negative emotions (McMahan & Estes, 2015). 
As such, it is hardly surprising that exposure to nature has been proposed as a therapeutic tool 
(Berger & McLeod, 2006; Clatworthy, Hinds, & Camic, 2013; Gonzalez, Hartig, Patil, 
Martinsen, & Kirkevold, 2010; Sempik, Aldridge, & Becker, 2005; Stigsdotter et al., 2011).   
 Nature can invoke feelings of peace (Herzog & Strevey, 2008), vitality (Ryan et al., 
2010; Takayama et al., 2014)) and can be a source of awe (Keltner & Haidt, 2003; Shiota, 
Keltner, & Mossman, 2007), spiritual experiences (Terhaar, 2009) and transcendence 
(Williams & Harvey, 2001). Natural environments are a common stimulus for what Maslow 
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(1959, 1961, 1962) termed “peak experiences”: moments of transcendent joy that Maslow 
believed played a key role in self-actualization. In line with Maslow’s thinking that peak 
experiences can help build better humans, beautiful nature can also elicit pro-social behavior 
(Stellar et al., 2017; Zhang, Piff, Iyer, Koleva, & Keltner, 2014) and connect people with 
intrinsic aspirations (Weinstein, Przybylski, & Ryan, 2009). These findings have strong 
societal implications, with access to green-space in urban environments being linked to 
reduced aggression and violence (Kuo & Sullivan, 2001a, 2001b).  
Existential benefits of exposure to nature. A perspective growing in prominence 
argues that a relationship with nature can also help satisfy fundamental human needs. 
Similarly to how shared positive experiences with other humans facilitate attachment, 
positive experiences with nature have been posited to lead to a psychological connection with 
nature (Mayer & Frantz, 2009; Kals, Schumacher, and Montada, 1999). Mayer & Frantz 
(2009) extend Wilson’s (1984) argument by claiming that not only do humans have an innate 
need to affiliate with nature, but that connecting with nature can satisfy the need to belong. 
Passmore and Howell (2014) extend this argument and argue that a relationship with nature 
can help resolve six fundamental existential issues: meaning, identity, death, freedom, 
happiness and isolation. In suggesting this, they introduce the concept of eco-existential 
positive psychology: an approach that focusses on human flourishing through connecting with 
nature.  
Constructs and Measures of Connectedness to Nature  
The idea of a subjective sense of connection to nature has become a large focus of 
ecopsychology research over the past several decades, and is also a major focus of the work 
in this thesis. Thus, this section discusses the development of the concept of connectedness to 
nature and associated measures. The idea that humans can identify with and feel an affective 
connection towards nature is not new and can be traced back further than Wilson’s Biophilia 
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(1984). Leopold (1949) argued that humans must feel that they are a part of nature in order to 
be motivated to protect the natural environment. This sentiment has been echoed in more 
recent times (Roszak et al., 1995; Roszak, 2001; Fisher, 2002) and mirrors work on 
interpersonal closeness and pro-social behavior as relationship closeness and self-other 
overlap are key determinants in fostering empathy and altruism (Cialdini, Brown, Lewis, 
Luce, & Neuberg, 1997; Davis, Conklin, Smith, & Luce, 1996; Galinsky & Moskowitz, 
2000). Numerous theorists have discussed the concept of the “ecological self”: an expanded 
sense of self that includes the natural world (Bragg, 1996; Devall, 1995; Rochat, 1995). 
Similar to how one’s social identity can be partitioned into separate components (Tajfel, 
1978), Shultz (2002) proposes a tripartite model of nature connectedness consisting of 
cognitive (identifying as part of a nature), affective (attachment and positive feelings towards 
nature) and behavioral (commitment to protect nature) components. A range of constructs 
and measures have been developed over the last two decades in order to measure these 
related components of connectedness to nature  
Measures of cognitive connectedness to nature. Cognitive connectedness to nature 
can be defined as the representation of the self in relation to nature. The self is a tricky 
concept that has different meanings in different contexts but for the present purpose it can be 
thought of as a person’s cognitions about who they are (Leary & Tangney, 2011), Thus, the 
self is intimately linked with questions of personal identity. People have cognitive schemas of 
the self that range from physical schemas (e.g. one’s appearance) to social identities (e.g. 
one’s nationality). Within social psychology, a large amount of work has investigated  the 
idea of independent and interdependent self-construals (Singelis, 1994). Independent self-
construals, commonly associated with Western cultures (Markus & Kitayama, 1991), involve 
seeing the self as a fundamentally independent entity that is separate from one’s social 
context. Conversely, interdependent self-construal, commonly associated with Eastern 
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cultures, involves defining the self in relation to one’s broader social context. Cognitive 
connectedness to nature is conceptually related to the idea of an interdependent self-construal 
in so far as it also involves defining the self in relation to aspects of one’s environment, in 
this case, the natural world.  
 Aron, Aron, Tudor, and Nelson (1991) argue that one outcome of close relationships 
is an overlapping of cognitive representations of the self. As relationships develop between 
people, they tend to start seeing themselves as one entity. To measure this overlapping of 
identity, Aron et al. (1991) developed a measurement involving the use of overlapping 
circles; selecting circles with greater overlap indicates a higher overlapping representation of 
the self. This concept is expanded by Schultz (2002) who argues that a key feature of what he 
terms inclusion with nature is a cognitive representation of the self as being a part of nature. 
To measure inclusion with nature, Schultz (2002) developed the Inclusion of Nature in Self 
Scale which consists of seven pairs of circles, labelled “me” and “nature”, that go from barely 
overlapping to an almost perfect overlap. As with Aron et al’s (1991) measure, the selection 
of circles with greater overlap is taken to indicate greater cognitive overlap between the 
representation of the self and the other, in this case, nature.  
This overlapping circle methodology is also used by Leary, Tipsord, and Tate (2008) 
who introduce a related concept, Allo-Inclusive Identity: the extent to which people include 
broader categories of entities in their self-concepts. They developed the Allo-Inclusive 
Identity Scale which consists of 16-items using the same overlapping circles methodology 
used by the Inclusion of Nature in Self Scale. These sixteen items are split into two subscales 
with eight questions each measuring overlap between the self and other humans (e.g. your 
best friend of the same sex) or nature (e.g. a tree). Although not specifically designed to be a 
measure of connectedness to nature, the Nature subscale measures self-other overlap with 
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various aspects of nature, and as such can be considered a measure of cognitive 
connectedness to nature (Tam, 2013). 
A measure of cognitive connectedness to nature using the Implicit Association Test 
(Greenwald, McGhee, & Schwartz, 1998) has been developed by Schultz, Shriver, Tabanico, 
and Khazian (2004). In the IAT, the participant’s reaction time to different pairings of words 
is measured. In the case of the nature version, participants react to words representing both 
nature (e.g. animals, plants) and built entities (e.g. cities, cars). Participants also react to 
terms that suggest “me” or “not me”. The quickness with which people associate “nature” 
terms compared to “built” terms with “me” vs “not me” is taken to indicate connectedness to 
nature. This approach has the benefit of not relying on self-report methodology, thus it may 
represent a more objective measure of nature connectedness. However, it has the limitation of 
being difficult to set up and administer. Furthermore, the test has low criterion validity as 
Schultz et al. (2004) found it to be a weak (r=.06) predictor of self-reported environmentally 
friendly behavior.   
Measures of emotional connectedness to nature. Many theorists have argued that 
peoples’ emotional connection to nature is an important factor to consider in pro-
environmental behavior (Kals, Schumacher, & Montada, 1999; Mayer & Frantz, 2004; 
Wilson, 1984). Kals, Schumacher and Montada (1999) developed a construct they called 
emotional affinity towards nature (EATN). They distinguished this construct from one’s 
cognitive representation of oneself as part of nature; rather, emotional affinity towards nature 
captures emotions such as love towards nature and emotional feelings of oneness with nature.  
Perhaps the most extensively used measure of emotional connectedness to nature is 
the Connectedness to Nature Scale (CNS) developed by Mayer and Frantz (2004).  The 
authors aimed to develop a scale that captures the “affective, experiential” element of 
connectedness to nature and provide a valid and reliable multi-item measure of connectedness 
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to nature. The scale consists of 14-items using a 5-point Likert scale measuring emotional 
connectedness to nature. Unlike many other measures of connectedness to nature, there exists 
separate trait and state versions of the scale that are worded to either measure how people 
feel in general or how they feel right now. There has been some contention whether the 
Connectedness to Nature Scale indeed measures emotional connectedness to nature with 
Perrin and Benassi (2009) arguing that it should be better viewed as a measure of cognitive 
connectedness to nature. However, Tam (2013) found that it showed a pattern of correlations 
with criterion variables similar to that of other measures of emotional connection to nature, 
rather than measures of cognitive connection to nature, supporting its original classification. 
Nevertheless, to address Perrin and Benassi’s (2009) concerns that the Connectedness to 
Nature Scale may not measure emotional connectedness to nature, Perkins (2010) developed 
the Love and Care for Nature Scale: a 15-item measure scored on a 7-point Likert scale. As 
the content domain of the Connectedness to Nature Scale may also somewhat cover cognitive 
connectedness to nature, the Love and Care for Nature Scale may be the “purest” measure of 
emotional connectedness to nature.  
Multidimensional Constructs. The measures discussed so far have all been 
unidimensional; however, multidimensional measures have been developed to simultaneously 
measure different components of nature connectedness. For instance, Clayton (2003) 
developed the Environmental Identity Scale which measures four components of 
environmental identity: positive emotionality towards nature, interaction with nature, valuing 
the importance of nature and feeling of membership in nature. Along similar lines, Nisbet, 
Zelenski and Murphy (2009) introduced the Nature Relatedness Scale which is comprised of 
three components: affective, cognitive and experiential. They developed three factors within 
the scale: (1) NR-Self: an internalized identification with nature; (2) NR-Perspective: an 
understanding of the effects of human actions on nature and; (3) NR-Experience: a familiarity 
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and comfort with spending time in nature. Although the scale can be split into these three 
factors, Nisbet, Zelenski and Murphy (2009) also show that a one-factor structure is viable. 
Indeed, subsequent studies suggest that a one factor model is at least as viable, if not 
preferable, to a three factor model (Howell, Dopko, Passmore, & Buro, 2011; Nisbet, 
Zelenski, & Murphy, 2011).  
Similarities and differences between constructs. All of the discussed measures 
share similarities although there are distinctions in precise focus. They all assess some 
relationship between the individual and nature, and all tend to be empirically related (Howell 
et al., 2011; Mayer & Frantz, 2004; Perkins, 2010; Tam, 2013). In a review of existing 
measures of nature connectedness, Tam (2013) found that existing measures tend to cluster 
together around a single factor, implying a degree of interchangeability. Nevertheless, Tam 
(2013) also found divergence between scales measuring emotional vs. cognitive 
connectedness to nature. Specifically, compared to the other measures discussed, Tam (2013) 
found different patterns of correlation for the Inclusion of Nature in Self Scale and the Allo-
Inclusive Identity-Nature Subscale with criterion measures of contact with nature and self-
reported ecological behavior. Tam (2013) argues that this finding suggests that the distinction 
between cognitive and emotional connectedness to nature is worth attention. Nevertheless, 
Tam (2013) also suggests that the substantial overlap between all measures of connectedness 
to nature – whether cognitive or emotional – “warrants an identification of a common core” 
(p.74). 
This thesis takes this distinction into consideration and the studies conducted utilize 
measures of both cognitive and emotional connectedness to nature in order to assess 
similarities and differences between these constructs.  Nevertheless, due to the significant 
overlap between constructs, the phrase “connectedness to nature” will be used as an 
overarching term that subsumes the constructs previously discussed.  However, attempts are 
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made to specify the specific measure being referred to and distinction is often made between 
cognitive and emotional connectedness to nature.  
Correlates of Connectedness to Nature 
A major aim of this thesis is to determine causal influences on connectedness to 
nature and, thus, it is relevant to document correlates of connectedness to nature in order to 
gain preliminary evidence into possible causal relationships. Connectedness to nature as a 
construct can be thought of as “trait-like” as (1) it is dimensional in nature with people 
varying along a continuum and (2) there is a reasonable level of temporal and contextual 
stability (Capaldi, Dopko, & Zelenski, 2014). The following section discusses research 
conducted over the last two decades that has documented relationships between trait 
connectedness to nature and a range of outcomes.  
Pro-environmental behavior. Supporting Leopold’s contention that people need to 
feel a part of nature in order to be motivated to protect nature, all of the discussed constructs 
(with the exception of the IAT) have been found to significantly predict environmental 
behavior. Indeed, correlations with environmental behavior are often used as evidence of the 
measures’ validity in the scale development phase. The development of these constructs led 
to a shift in the environmentalism literature away from values and norms (e.g. Stern & Dietz, 
1994; Stern, Dietz, Abel, Guagnano, & Kalof, 1999; Stern, Kalof, Dietz, & Guagnano, 1995), 
and towards connectedness to nature with Schultz et al. (2005) arguing “it is not the values 
per se that lead to these types of [environmental] concerns but rather construal of self” 
(p.470). Presently, the literature indicates that connectedness to nature is a key determinant of 
environmental behavior, and, in light of the significant ecological challenges facing humanity, 
warrants investigation into its causes. Interestingly, Tam (2013) found that measures of 
cognitive connectedness to nature predicted pro-environmental behavior to a lesser extent 
than measures of emotional connectedness to nature. This suggests that the emotions that 
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people feel towards nature may play a greater role in determining pro-environmental behavior 
than people’s representation of the self as being part of nature.  
The relationship being connectedness to nature and well-being. As noted earlier, 
numerous authors (e.g. Wilson, 1984) have suggested that a psychological connection with 
nature is a fundamental human need, and some have gone so far as to suggest that a 
relationship with nature can help resolve many existential concerns (Passmore & Howell, 
2014). Thus, unsurprisingly, mirroring the link between exposure to positive natural 
environments and well-being, connectedness to nature as a trait has also been found to be 
related to many aspects of well-being (Capaldi et al., 2017; Cervinka, Röderer, & Hefler, 
2012; Howell et al., 2011; Howell, Passmore, & Buro, 2013; Kamitsis & Francis, 2013; 
Nisbet et al., 2011; Wolsko & Lindberg, 2013; Zelenski & Nisbet, 2014). As investigating 
this link has been a large focus of the literature, a complete summary of the myriad studies 
that have investigated the relationship between connectedness to nature and well-being is 
beyond the scope of this introduction. However, a meta-analysis by Capaldi et al. (2014) 
provides a useful summary. Averaged across measures, Capaldi et al. (2014) found a small 
but significant relationship between connectedness to nature and happiness. When looking at 
specific facets of well-being, Capaldi et al. (2014) found that connectedness to nature related 
most strongly with vitality (r=0.24), then positive affect (r=0.22) and life satisfaction (r=0.17). 
Providing evidence for the claim that connectedness to nature plays a unique role in 
determining well-being, Zelenski and Nisbet (2014) found that the Nature Relatedness Scale 
predicted well-being even when controlling for the effects of other subjective connections (i.e. 
social connections).  
Working from the theoretical perspective that connectedness to nature causes 
increased well-being, many studies investigating these correlates treat connectedness to 
nature as the predictor – rather than outcome – variable. However, as Capaldi et al. (2014) 
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note, it is possible that at least a part of the shared variance between these two constructs may 
stem from the reverse causal pathway: positive psychological states leading to connectedness 
to nature. This is discussed further in Chapters 4 and 5.  
Existential correlates of connectedness to nature. Connectedness to nature has also 
been linked with spirituality at both conceptual (Snell, Simmonds, & Webster, 2011) and 
empirical (Kamitsis & Francis, 2013) levels. Indeed, there is some overlap in the content 
domains of measures of spirituality and connectedness to nature. For instance, the 
Universality Subscale of Piedmont (1999) Spiritual Transcendence Scale contains an item 
which measures agreement with the proposition that “All life is interconnected”.  
Connectedness to nature has also been linked with mindfulness: a meditative state associated 
with spiritual practice (Barbaro & Pickett, 2016; Howell et al., 2011; Schutte & Malouff, 
2018). In fact, recent evidence suggests that meditation practices may increase connectedness 
to nature (Aspy & Proeve, 2017; Wang, Geng, Schultz, & Zhou, 2017). Connectedness to 
nature has also been linked with perceptions of a meaningful life  (Howell et al., 2013), 
providing support for the hypothesis made by Passmore and Howell (2014) that a relationship 
with nature can provide meaning.  
Causal Effects on Connectedness to Nature 
Although a substantial array of correlates of connectedness to nature have been 
investigated, substantially less research has investigated the question of what causes 
connectedness to nature. At an ultimate level of causal explanation, a significant causal role 
can be given to evolved biophilic tendencies, which, like other evolutionary adaptations, exist 
in different strengths between individuals. If a person is predisposed to have positive 
reactions to nature, then it is likely they will develop an attachment to do (Kals et al., 1999). 
Wilson (1993) suggests that biophilia has a genetic component, although to the author’s 
knowledge, no specific genes have yet been identified associated with attraction to nature. 
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Nevertheless, research linking specific genes – or patterns of genes – to behavior is still in its 
infancy and specific genes linked to biophilic responses may yet be identified over the 
coming decades. Similarly, to the author’s knowledge, no research to date has used methods 
such as twin studies to estimate the proportion of population variance in biophilic tendencies 
that can be attributed to genetic factors. Nevertheless, like many other psychological 
constructs, it is likely that a proportion of variance in biophilic tendencies, and associated 
constructs such as connectedness to nature, is due to hereditary forces.  
Regardless, the more pressing question for the environmental movement should be the 
proximate causes of connectedness to nature and – granted this is a normative position – what 
can be done to increase connectedness to nature? Putting aside the possibility of identifying 
and altering biophilic genes (see Cong et al., 2013), the answer to how modern attitudes 
towards nature can be changed must be through cultural and psychological means. As 
discussed earlier in this chapter, cultural worldviews can have a large influence on the 
amplification or suppression of biophilic tendencies. There is no doubt that sociological 
accounts of the human relationship with nature (see Yearley, 2004) have much to offer; yet, 
they are only part of the picture, and understanding the psychology of individuals is also 
crucial in combating the growing ecological crisis (Oskamp, 2000; Roszak, 1995; Stern, 
2011). However, there is still a relative paucity of experimental psychological research into 
causal influences on connectedness to nature, which is surprising considering its hypothesised 
role as a key determinant of ecological behavior and well-being. This may be because many 
psychologists consider connectedness to nature as a trait that is relatively stable across 
different contexts. However, a growing amount of research has investigated connectedness to 
nature as a fluctuating construct, with Mayer et al. (2009) developing a state version of the 
Connectedness to Nature Scale. The approach has a priori merit as many attitudinal variables 
fluctuate across time and context, and these changes can be enduring (e.g. Rokeach, 1971).     
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Perhaps the only extensively researched variable influencing connectedness to nature 
is contact with nature. This effect can be seen both in correlational studies – connectedness to 
nature is positively related to contact with nature (Tam, 2013) – and in experimental research 
where exposing people to positive nature leads to increases in feelings of connectedness to 
nature (Capaldi et al., 2017; Mayer et al., 2009; Nisbet & Zelenski, 2011). However, there 
has been very little published research into causal influences on connectedness to nature that 
do not involve interactions with nature. This research is crucial as, although environmental 
psychologists can work towards increasing connectedness to nature through increasing 
human interaction with nature, modern life currently puts limits on human contact with nature. 
Finding ways of increasing connectedness to nature that do not rely on nature exposure will 
be crucial in fighting ecological problems.  
In addition to exposure to nature, the literature indicates several additional causal 
influences on connectedness to nature. Frantz, Mayer, Norton, and Rock (2005) found that 
increasing self-awareness decreased connectedness to nature in people with anti-
environmental attitudes. Tam, Lee, and Chao (2013) found that getting people to 
anthropomorphize nature (e.g. “Mother Earth”) resulted in increased connectedness to nature. 
Liefländer, Fröhlich, Bogner, and Schultz (2013), Kossack and Bogner (2012) and Sellmann 
and Bogner (2013) all found that environmental education programs increased connectedness 
to nature. As noted earlier, several very recent studies have also found significant effects of 
meditation practice in increasing connectedness to nature (Aspy & Proeve, 2017; Wang et al., 
2017). As discussed in depth in Chapter 4, there is also evidence that the threat posed by 
death anxiety (Becker, 1973; Goldenberg et al., 2002; Goldenberg et al., 2001; Vess, Arndt, 
& Cox, 2012) and feelings of disgust (Bixler & Floyd, 1997; Goldenberg et al., 2001) may 
lead to feelings of disconnection from nature.  
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One area that is currently under researched is the link between social connectedness 
and connectedness to nature. Many theorists have suggested that the human relationship to 
nature shares similarities with social relationships in that both involve self-other overlap and 
a commitment to protect the other (Schultz, 2002). Convergent theorizing from different 
research programs suggests that similar mechanisms may underlie people’s attitudes and 
motivations to connect with both humans and non-human animals (Costello & Hodson, 2014; 
Dhont, Hodson, Costello, & MacInnis, 2014; Epley, Akalis, Waytz, & Cacioppo, 2008; Epley, 
Schroeder, & Waytz, 2013; Epley, Waytz, Akalis, & Cacioppo, 2008). However, at the 
commencement of the research in this thesis, no published research had systematically 
investigated the relationship between social connectedness and connectedness to nature.  
Aims and Overview of the Thesis 
Given the social and psychological importance of connectedness to nature, and the 
gap in research pertaining to its relationship with social connectedness, the eight studies in 
this thesis were conducted with four broad aims.  
Aim 1. The first aim was to clarify the relationship between social connectedness and 
connectedness to nature at a correlational level. Several previous studies had included 
measures of social connectedness and connectedness to nature and reported correlations 
between these constructs. However, relations were not consistent, with some studies finding 
significant correlations and others finding no significant relationship. To help clarify this 
relationship, the first study in this thesis (Chapter 2) investigated correlations between 
multiple forms of social and nature connection to help clarify the inconsistent findings 
reported in the literature.  
Aim 2. The second aim of this thesis was to investigate the potential for 
connectedness to nature to be able to compensate for deficits in social connectedness. In 
order to investigate this, the second study in this thesis (Chapter 3) tested whether exposure to 
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beautiful nature could help reduce the negative effects of social exclusion: a threat to the need 
to belong. Participants were either included or excluded in a computerized ball-throwing task, 
before watching a video of either beautiful nature, an urban scene, or completing a mind 
wandering control task. It was expected that viewing beautiful nature would mitigate the 
effects of ostracism on meaning-in-life, self-esteem, sense of control, future orientation and 
self-regulation. Published after the completion of this study, Poon, Teng, Wong, and Chen 
(2016) present evidence suggesting that exposure to nature may be able to reduce aggression 
following social exclusion and the findings of Study 2 are discussed in relation to their 
findings.  
Aim 3. The third aim of the thesis was to investigate the causal effects of social 
connectedness on connectedness to nature, desiring to connect to nature and intentions to 
engage in environmental behavior. To this end, the four studies contained within Chapter 4 
tested the effects of social exclusion on these outcomes.  The studies in Chapter 4 were partly 
exploratory, yet guided by conflicting theoretical evidence for the direction of the effect of 
social exclusion on connectedness to nature. Pertinent to Chapter 4, Poon, Teng, Chow, and 
Chen (2015) present evidence to suggest that ostracism, a form of social exclusion, may 
increase both desires to connect with nature and pro-environmental behavior . As discussed 
in Chapter 4, this paper was published after the completion of the first study in that chapter 
(Study 3). Subsequently, an additional aim of the remaining studies in that chapter (Studies 4-
6) was to critically evaluate the theoretical reasoning of Poon et al. (2015) and to attempt to 
replicate their findings.  
Aim 4. The final aim of the thesis was to test the causal effect of positive emotions on 
connectedness to nature. As noted in this chapter, many theorists have suggested that 
connectedness to nature can facilitate positive emotions. However, it is presently unclear 
whether positive emotions can induce connectedness to nature. The two studies presented in 
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Chapter 5 investigated this possibility. To this end, participants were randomly allocated to 
either (a) an induction of moral elevation: a self-transcendent positive emotion previously 
demonstrated to induce feelings of connectedness to humanity, (2) amusement or (3) a 
control clip designed to induce no emotion.  
Chapter 6 provides a full critical discussion of the thesis, the limitations of the studies 
within, the current state of the literature and suggests avenues for future research. 
Chapter Summary 
 This chapter has provided an overview of research into psychological theories 
pertaining to the human relationship with nature, beneficial effects of exposure to nature and 
the construct of connectedness to nature.  It has identified gaps in the literature regarding the 
causal relationships between connectedness to nature, and social connectedness and positive 
emotions and outlined the main aims of the thesis in closing these gaps.  
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Abstract 
Despite having conceptual similarities, little research has systematically investigated 
the relationship between social connectedness and connectedness to nature. In the few studies 
that have included measures of both social connectedness and connectedness to nature, there 
have been inconsistent findings regarding relations between these constructs. The present 
study clarified this relationship by testing correlations between multiple forms of both social 
connectedness and connectedness to nature. In general, measures of connectedness to nature 
showed non-significant to moderate positive correlations with measures of social 
connectedness. Directions for future research into the underpinnings of this pattern of results 
are discussed.   
Keywords: connectedness to nature, social connectedness, belonging, need to belong 
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Comparing connections: Unpacking the relationship between social 
connectedness and connectedness to nature 
Much research supports the contention that human beings have a fundamental need to 
belong (Baumeister & Leary, 1995). This need can be satisfied by social connections such as 
friends and family, or by a connection to more abstract entities such as culture, country or 
humanity as a whole (McFarland, Webb, & Brown, 2012). Ecopsychologists have also 
argued that humans can have feelings of connection to the natural world (Kellert & Wilson, 
1995) and that feeling connected to nature is a basic human need (Baxter & Pelletier, 2018). 
Despite conceptual similarities between connectedness to nature and social connectedness 
(Schultz, 2002), there have been conflicting findings in the literature regarding relations 
between these two constructs. Although some studies have reported positive relations 
between forms of social and nature connection (e.g. Howell et al., 2011; Howell et al., 2013; 
Lee, Ashton, Choi, & Zachariassen, 2015; Trigwell, Francis, & Bagot, 2014), other studies 
have found non-significant relations (e.g. Nisbet et al., 2011; Zelenski & Nisbet, 2014).  The 
aim of the present study was to help clarify the relationship between social connectedness and 
connectedness to nature by measuring multiple forms of both these constructs. 
1. Connectedness to Nature 
Many scholars have argued, similar to how humans form feelings of connection with 
other humans, positive experiences of nature can lead to an emotional affinity and cognitive 
identification with nature (Kals et al., 1999; Leopold, 1949; Mayer et al., 2009; Wilson, 
1984). A range of constructs have been introduced in the literature which all represent related 
components of a connection with nature. These include connectedness to nature (Mayer & 
Frantz, 2004), nature relatedness (Nisbet, Zelenski, & Murphy, 2009), love and care for 
nature (Perkins, 2010), inclusion of nature in self (Schultz, 2002), and commitment to nature 
(Davis, Green, & Reed, 2009). While these constructs differ in specific focus, they all 
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describe some form of relationship towards an abstract, generalized “nature” (Beery & Wolf-
Watz, 2014). Tam (2013) found that scales targeting these constructs tended to converge 
around a common factor implying they are all tapping into the same construct, which we will 
refer to as connectedness to nature.  
However, supporting the proposition that connection to nature can be split into 
distinct affective and cognitive components (Schultz, 2002), Tam (2013) found divergence 
between measures of emotional and cognitive connectedness to nature. While measures of 
emotional connection – for example the Connectedness to Nature Scale (Mayer & Frantz, 
2004) and the Love and Care for Nature Scale (Perkins, 2010) – assess an affective bond with 
nature, measures of cognitive connectedness to nature assess the degree to which nature is 
included in one’s self concept. For instance, the Inclusion of Nature in Self Scale (Schultz, 
2002) and the Allo-Inclusive Identity Nature Subscale (Leary et al., 2008) both measure the 
extent to which one perceives their identity to overlap with nature. Both of these measures 
use the overlapping circles methodology developed by Aron et al. (1991) which is based on 
the idea that when people feel a connection to a person, they will form a cognitive schema 
whereby they see their sense of self as overlapping with that person. Likewise, cognitive 
connectedness to nature has been proposed to involve a cognitive schema of the self as 
overlapping with the natural world (Schultz, 2002). 
1.1 The relationship between social connectedness and connectedness to nature 
1.1.1 The case for a negative relationship.  Although connectedness to nature and 
social connectedness are conceptually similar – and both have been argued to be able to 
satisfy the need to belong (Cleary, Fielding, Bell, Murray, & Roiko, 2017; Mayer et al., 2009; 
Passmore & Howell, 2014) – only a small amount of research has focused specifically on 
their relationship. Prima facie, there are reasons to expect that social and nature connection 
could be negatively related. For instance, the rise of “nature religions” has arguably been 
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driven by increased alienation from society, as people seek connection that they cannot find 
in society (Kramp, 2013). Conversely, people whose relatedness needs are satisfied by other 
humans may not be motivated to seek a connection with non-human entities. Similarly, 
people who feel a deep sense of connection with nature (e.g. hermits, naturalists) may not feel 
the need to foster social connectedness.  
Baumeister and Leary (1995) argue that the need to belong operates as a drive state. 
Like seeking food when hungry, people will seek out reconnection with other human beings 
when they feel socially disconnected (Maner, DeWall, Baumeister, & Schaller, 2007). 
Decreased social connectedness has also been shown to increase motivations to connect to 
non-human entities. For example, Epley, Waytz, et al. (2008) found that both trait and state 
loneliness predicted increased anthropomorphism of non-human agents and a belief in God, 
which the authors argue occurs to facilitate connection. Since nature as a whole has been 
proposed as a source of belonging, people may seek out a connection with nature in order to 
cope with a lack of social connectedness. Along these lines, Poon et al. (2015) found that 
ostracism increased desires to connect to nature. It is plausible that given time, the desire to 
connect to nature could translate into the development of increased feelings of connectedness 
to nature. Thus, decreased feelings of social connectedness could lead to increased 
connectedness to nature.  
       Additionally, there is complementary evidence that higher levels of social 
connectedness may lead to an emotional distancing from the natural world. Waytz and Epley 
(2012) argue that close relationships (i.e. friends and family) diminish the motivation to 
affiliate with distant others. Specifically, they found that the satisfaction of relatedness needs 
(such as by bringing a friend to the experiment) led to increased dehumanisation of out-
groups and distant others. They explain this effect by reference to belonging as a drive state: 
if you have satisfied your need for connection, there is less need to humanise others in order 
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to connect with them, and a greater likelihood of dehumanizing or distancing oneself from 
them. In a similar fashion, individuals higher in social connectedness may also be less 
motivated to form connections with nature. In sum, if motivations to connect to nature can 
develop in response to decreased social connectedness, and be diminished by increased social 
connectedness, we may expect these constructs to be negatively correlated. 
1.1.2. The case for a positive relationship. However, there are conceptual 
similarities between social connectedness and connectedness to nature which imply the 
possibility of a positive relationship. For instance, both involve commitment (Davis et al., 
2009) and inclusion of the other (nature or other person) in the self-concept (Aron et al., 
1991; Schultz, 2002). These similarities imply that social connectedness and connectedness 
to nature may positively correlate due to shared personality variables that govern the 
tendency to feel a sense of attachment. It may be that certain types of people are “connection” 
prone and, thus, are more likely to feel a sense of connection both to other people and to the 
natural world.   
Supporting this hypothesis that social and nature connection may be positively related, 
a number of studies have found significant positive relations between measures of social 
connectedness and connectedness to nature. Trigwell et al. (2014) reported a significant 
correlation (r= .26) between the Connectedness to Nature Scale and the Positive Relations 
with Others subscale of the Scales of Psychological Well-Being (Ryff & Keyes, 1995): a 
measure of the extent to which an individual has warm, trusting, intimate relationships with 
others. Similarly, Howell et al. (2011) found positive correlations between “social well-being” 
(i.e. feelings of social acceptance and integration) with the Connectedness to Nature Scale 
(Study 1, r = .20; Study 2, r = .23), the Nature Relatedness Scale (r=.29, Study 2) and the 
Allo-Inclusive Identity-Nature Subscale (r = .21, Study 2). Howell et al. (2013) found 
comparable correlations between social well-being and the  Connectedness to Nature Scale 
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(Study 1,  r = .26; Study 2, r = .19), the Nature Relatedness Scale (Study 1, r = .21) and the 
Allo-Inclusive Identity-Nature Subscale (Study 1, r = .17). Lee et al. (2015) found 
correlations between the Connectedness to Nature Scale with feelings of connection to 
humanity in general (r = .44), identification with country (r = .32) and identification with 
community (r = .26) . Furthermore, Leary et al. (2008) found that the Nature and Humanity 
subscales of the Allo-Inclusive Identity Scale moderately correlated (r = .35). In reviewing 
the literature, Passmore and Howell (2014) conclude that “in multiple studies utilizing 
multiple measures, social well-being has been show to correlate significantly with nature 
affiliation” (p.378). Passmore and Howell (2014) also suggest a causal mechanism 
underlying this relation: “experiences with nature afford us a greater sense of relatedness and 
social connectedness” (emphasis added, p.377).  
However, a number of studies have reported negligible correlations between several 
forms of social connectedness and connectedness to nature. Unlike the findings of Trigwell et 
al. (2014) who utilized the Connectedness to Nature scale, Nisbet et al. (2011) found non-
significant zero-order correlations across two studies (r = .10 and .07) between the 21-item 
Nature Relatedness Scale and the Positive Relations with Others subscale of Ryff and Keyes’ 
(1995) Scales of Psychological Well-Being (Ryff & Keyes, 1995). Likewise, Zelenski and 
Nisbet (2014)  reported largely nonsignificant correlations between the same 21-item Nature 
Relatedness Scale and measures of loneliness, belonging, attachment, interdependence and 
collective identity. They remark that “somewhat surprisingly, nature relatedness appears 
largely distinct from these other connections” (p.15).  
1.2 Aims 
Thus far we have reviewed conflicting theoretical evidence for a relationship between 
social connectedness and connectedness to nature; and documented the inconsistent findings 
in the literature pertaining to this relationship. Although some studies have found significant 
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positive correlations between measures of social and nature connection, other studies have 
found nonsignificant relations. The previous research has been inconclusive, in part, because 
each study uses different measures of both social and nature connectedness. The goal of the 
present study was to develop a clearer understanding of the relationship between social and 
nature connectedness by testing correlations between multiple indices of each. As part of this 
approach, we incorporated measures of both cognitive and emotional dimensions of 
connectedness to nature. We also measured social connectedness in terms of concrete 
interpersonal ties with significant others, ties with hypothetical strangers and abstract 
connections with social identities. By doing so, we aimed to provide an authoritative picture 
of the relationship between these two broad constructs, and to be able to identify possible 
boundary conditions around the relationship.  
2. Method 
2.1 Participants and Procedure 
A total of 286 first-year Australian psychology students (203 female, Mage=20.16 
years, SD=3.35) completed an online survey in return for course credit. After giving informed 
consent, participants completed the measures in a randomized order.  
2.2 Measures of Connectedness to Nature 
The Connectedness to Nature Scale (CNS; (Mayer & Frantz, 2004) is a 14-item 
measure of an individual’s trait levels of emotional connectedness to nature that is scored on 
a 5-point Likert scale.  An example item is "I feel a sense of oneness with the natural world 
around me". High internal consistency (α > .80) has been reported (Beery, 2013; Mayer & 
Frantz, 2004). Although there has been some contention that the scale may be measuring 
cognitive connectedness to nature (Perrin & Benassi, 2009), Tam (2013) found that the CNS 
converged with measures of emotional connectedness to nature, supporting its original 
conceptualization.  
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The Inclusion of Nature in Self Scale (INS; Schultz, 2002) is a measure of cognitive 
connectedness to nature that measures people’s inclusion of nature within their self-concept. 
It is a single item whereby participants select one of seven pairs of circles that represent 
varying degrees of overlap between nature and self.  
The Nature Subscale of the Allo-Inclusive Identity Scale (AII-NS; Leary et al., 2008) 
measures people’s perceptions of shared identity with different elements of nature. 
Participants choose one of seven diagrams depicting an incremental overlap between circles 
labelled “you” and another labeled “Other”. For instance, a participant would select the circle 
that best represented “The connection between you and an eagle soaring in the sky”. The 
scale possesses acceptable reliability with Leary et al. (2008) finding an alpha above .75. 
Although not originally conceptualized as a measure of connectedness to nature, the content 
of the scale and criterion relationships support its classification as a measure of cognitive 
connectedness to nature (Tam, 2013). 
2.3 Measures of Social Connectedness 
The Social Connectedness Scale (Lee & Robbins, 1995) is an 8-item measure of 
interpersonal social connectedness with other people in one’s life. An example item is “Even 
around people I know, I don’t feel like I belong”. It is rated on a 5-point Likert scale. This 
scale has reported excellent internal consistency (α = .91) and has been used in a large 
number of experimental and clinical studies. As wording in the scale is reversed, we refer to 
the measured construct as social disconnection.  
The UCLA Loneliness Scale (Russell, 1996) is a 20-item measure of feelings of 
interpersonal loneliness. It is scored on a 4-point scale from “Never” to “Often”. An example 
item is “There are people I feel close to” (R). The scale has reported excellent internal 
consistency with Russell (1996) finding Cronbach’s alphas between .89 and .94.  
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The Humanity Subscale of the Allo-Inclusive Identity Scale (AII-HS; Leary et al., 
2008) measures people's perceptions of shared identity with different individuals and groups 
of humans. It shares the methodology of the Allo-Inclusive Identity Nature subscale described 
above and consists of eight items measuring identity overlap with close others (e.g. “your 
best friend of the same sex”) as well as distant others (“a homeless person on the street”).  
The scale possesses acceptable reliability with Leary et al. (2008) finding a Cronbach’s alpha 
above .75.  
 The Identification with All Humanity Scale (McFarland et al., 2012) measures 
feelings of connectedness towards targets that are increasingly distant from the individual: 
community, country and all humanity. It consists of nine three-part items, each asking about 
attitudes towards: “(a) people in my community, (b) people in my country, (c) all humans 
everywhere”. An example question is “How much would you say you care (feel upset, want 
to help) when bad things happen to…” from Not at all to Very much. The subscales possess 
good internal consistency with McFarland et al. (2012) generally finding Cronbach’s alphas 
between .75 and .90.  
3. Results 
We conducted two sets of correlations. The first set of correlations examined all the 
indices of connectedness to nature with all the indices of social connectedness, with the 
exception of the Allo-Inclusive Humanity Subscale. The second set of correlations examined 
all the indices of connectedness to nature with each individual item within the Allo-Inclusive 
Humanity Subscale. This analysis was conducted as some items of the Allo-Inclusive 
Humanity Subscale measure connection to close others (e.g. family, the person you are 
closest to) and, while other items measure connection to distant others (e.g. a homeless 
person, a stranger on a bus). Thus, as they are tapping into conceptually distinct forms of 
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social connectedness, it was deemed more informative to look at correlations at the item level 
for this measure.  
 Overall, the majority of the correlations suggested a positive correlation between 
social connectedness and connectedness to nature. However, this relationship seemed to be 
stronger when social connectedness was measured with reference to abstract social categories 
(e.g., connection to people within one’s nation and to humanity generally). As the social ties 
became more concrete and specific, the relationship weakened. For connection to one’s 
community, for example, the positive correlation was only significant on 2 of 3 indices of 
connectedness to nature. For measures of how lonely and disconnected people felt with others, 
the positive correlation was only significant on just 1 of 3 indices of connectedness to nature. 
Overall, though, it should be noted that there was no evidence for a negative relationship 
between the two constructs. 
As seen in Table 2, the pattern of correlation between measures of connectedness to 
nature and the individual items of the AII-HS reflected the pattern of correlations in Table 1. 
In 19 of the 24 relationships tested, social connectedness significantly correlated with 
connectedness to nature. Again, however, the relationship was notably weaker when 
participants rated their connection with concrete examples of people in their life. When 
participants rated their connection with abstract exemplars of social categories, the 
relationships were significant in all 12 cases (average r = .37). In contrast, when participants 
rated their connection with specific loved ones, the relationship was only significant in 7 of 
12 cases (average r = .17).  
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Table 1. Correlations among scales of nature and social connectedness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variables M(SD) 1 2 3 4 5 6 7 8 
1. Connectedness to Nature 3.31(.51) (.82)        
2. Inclusion of Nature in Self 3.51(1.40) .62*** N/A       
3. Allo-Inclusive Nature 2.77(1.15) .58*** .71*** (.89)      
4. Loneliness 3.21(.48) -.01 -.17** -.08 (.92)     
5. Social Disconnection 2.22(.76) -.06 -.20** -.08 .81*** (.92)    
6. Connection to Community 3.56(.77) .18** .15** .05 -.24*** -.27*** (.90)   
7. Connection to Australians 3.45(.66) .18** .19** .14* -.26*** -.28*** .58*** (.86)  
8. Connection to Humanity 3.25(.61) .35*** .31*** .35*** -.13* -.16** .45*** .59*** (.83) 
Note: *p<.05, **p<.01, ***p<.001, Cronbach’s alpha internal consistency reliabilities are stated in the main diagonal 
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Table 2. Correlations among scales of connectedness to nature and individual items of the Allo-Inclusive Humanity Subscale
Variables M(SD) 1 2 3 4 5 6 7 8 9 10 11 12 
1. Connectedness to Nature 3.31(.51) (.82)            
2. Inclusion of Nature in Self 3.51(1.40) .62*** N/A           
3. Allo-Inclusive Nature 2.77(1.15) .58*** .71*** (.89)          
4. Person you feel closest to 5.85(1.17) .02 .20** .09          
5. Family 5.56(1.42) .10 .23*** .11 .55***         
6. Best Friend Same Sex 5.33(1.25) .21*** .36*** .26*** .61*** .46***        
7. Best Friend Other Sex 4.70(1.52) .11 .21*** .17*** .52*** .40*** .53***       
8. Average Australian 3.10(1.09) .24*** .42*** .27*** .30*** .29*** .48*** .40***      
9. Stranger on Bus 2.26(1.10) .26*** .35*** .39*** .18** .14* .31*** .28*** .53***     
10. Person of Another Race 3.78(1.40) .36*** .43*** .44*** .36*** .26*** .39*** .41*** .48*** .31***    
11. Homeless Person 2.41(1.14) .36*** .41*** .50*** .16** .09 .27*** .28*** .49*** .62*** .42***   
12. Total score for AII-HS 4.12(.85) .30*** .48*** .42*** .69*** .61*** .76*** .73*** .71*** .59*** .68*** .59*** (.82) 
Note: *p<.05, **p<.01, ***p<.001, Cronbach’s alpha internal consistency reliabilities are stated in the main diagonal 
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3. Discussion 
 The present study clarified the relationship between social connectedness and 
connectedness to nature by measuring relations between multiple forms of these constructs. The 
correlations between social connectedness and connectedness to nature ranged from non-
significant to positive moderate correlations depending on the measures. However, there were no 
significant negative correlations between any forms of these constructs.  
3.1 Implications 
Passmore and Howell (2014) suggest that experiences with nature afford humans with 
greater social well-being. The results of the present study provide mixed support for this 
proposition. In general, there were nonsignificant or small correlations between connectedness to 
nature and measures of loneliness, social disconnection and connection to close others (e.g. 
family, best friends). Nevertheless, there were consistent moderate correlations between 
connectedness to nature, and connection to abstract social groups (e.g. connectedness to all 
humanity) and distant others (e.g. “a homeless person on the street”)  
Although these data are correlational, they lend support to a more limited proposition that 
connectedness to nature may afford greater feelings of social connectedness to other humans at a 
more distal level of the moral circle (Singer, 2011) . Interestingly, mirroring the observed 
correlational evidence in the present study, Saroglou, Buxant, and Tilquin (2008) found that 
viewing beautiful nature increased feelings of connection to humanity as a whole, but not 
connection to close others. Thus, although they did not specifically measure connectedness to 
nature, their findings are aligned with the present correlational evidence.  Nevertheless, both the 
correlational evidence presented here and the experimental findings of Saroglou et al. (2008) 
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suggest that connectedness to nature may not be able to stave off feelings of loneliness and 
facilitate feelings of connection to close others. 
It must be noted that the Inclusion of Nature in Self item tended to show stronger 
correlations with measures of social connectedness compared to Connectedness to Nature Scale 
and the Allo-Inclusive Identity Nature-Subscale. This finding dovetails with Zelenski and Nisbet 
(2014) who found that the Inclusion of Nature in Self item – compared to the Nature Relatedness 
Scale – had a stronger correlation with a connectedness composite comprised of different forms 
of social connectedness. Zelenski and Nisbet (2014) suggest that this finding may have been due 
to common-method variance. However, in the present study, Inclusion of Nature in Self 
generally showed stronger correlations with measures of social connectedness regardless of 
measurement method. This suggests that cognitive connectedness to nature may be more strongly 
related to social connectedness. However, providing some evidence against this claim, the Allo-
Inclusive Identity Nature-Subscale (another measure of cognitive connectedness to nature) 
performed more similarly in this regards to the Connectedness to Nature Scale. Thus, the relative 
relatedness of cognitive and emotional forms of connectedness to nature with social 
connectedness remains ambiguous.   
3.2 Future Directions 
Despite the non-significant to small correlations between measures of connectedness to 
nature and interpersonal social connection, the results of the present study do not strictly rule out 
the possibility of a causal effect of connectedness to nature in reducing feelings of loneliness. As 
suggested earlier, there is evidence to suggest that connectedness to nature may be motivated by 
decreased social connection with Poon et al. (2015) finding that ostracism was linked with 
increased desires to connect with nature. As such, it is possible that, over time, social 
  67 
 
67 
 
disconnection may motivate the development of connectedness to nature, which then feeds back 
to reduce feelings of loneliness. However, cross-sectional data would not be able to measure this 
dynamic relationship; both effects may cancel each other out when taking a temporal snapshot of 
the relationship.  While not specifically measuring social disconnection and connectedness to 
nature, Poon et al. (2016) found that exposure to nature could reduce the effects of ostracism on 
aggressive behavior, thus providing indirect support for the idea that connectedness to nature 
may reduce feelings of interpersonal social disconnection – or at least reduce its effects. Future 
research could investigate the relationship between loneliness and connectedness to nature using 
longitudinal methods to tease out possible dynamic relations. It is possible that a temporal 
analysis would reveal that the development of connectedness to nature may lead to decreased 
feelings of loneliness.  
Another possibility to consider is that the correlations that were observed between 
connectedness to nature and social connectedness may be explained by shared individual 
differences variables. Lee et al. (2015) found that the personality domains of Honesty-Humility 
and Openness to Experience explained a significant proportion of the relationship between 
connectedness to nature and connectedness to all humanity. Lee et al. (2015) note that a 
significant proportion of the variance was left unexplained and they speculated that this could be 
due to either connection to humanity or connectedness to nature having a positive causal 
influence on the other. Nevertheless, it could also be that case that related individual differences 
not measured by Lee et al. (2015) may account for the unexplained shared variance between 
connectedness to humanity and connectedness to nature. For instance, Crimston, Bain, Hornsey, 
and Bastian (2016) found that both connectedness to all humanity and connectedness to nature 
are related to moral expansiveness: the tendency to include more distant entities in one’s moral 
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circle. This finding is not surprising as both constructs tap into connection to entities at a more 
distal level of the moral circle.  Moral expansiveness provides a possible explanation for the 
findings of the present study: the strength of the observed correlations between connectedness to 
nature and social connectedness followed a general trend with the more expanded the form of 
social connectedness being measured (i.e. the more morally distant the individual or group), the 
more it correlated with connectedness to nature. Out of all the measures of social connectedness, 
connectedness to humanity as a whole had the strongest relationship with connectedness to 
nature. These data are consistent with an effect of moral expansiveness explaining a significant 
proportion of the shared variance between connectedness to nature and social connectedness to 
distant individuals and groups, although this hypothesis would require future research to be 
corroborated.  
3.2 Conclusion 
The aim of the present work was to test relationships between different forms of social 
connectedness and connectedness to nature, and in doing so, help clarify a literature that has 
reported inconsistent relationships between these constructs. We found that the relationship 
between measures of social connectedness and connectedness to nature varied from non-
significant to moderate positive correlations, and, interestingly, this relationship appeared to 
depend on how “expanded” the form of social connectedness being measured was. Nevertheless, 
although loneliness and connectedness to nature appear to have a weak relationship when 
measured cross-sectionally, an untested potential for connectedness to nature to reduce feelings 
of loneliness remains a possibility.  
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CHAPTER 3 – Can exposure to virtual nature facilitate recovery from 
social exclusion? 
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 Chapter 2 investigated the relationship between social connectedness and 
connectedness to nature by looking at correlations between different forms of these constructs. 
Chapter 3 continues this theme by investigating whether induced nature connectedness can 
ameliorate the effects of social exclusion: an experience that threatens feelings of social 
connectedness.    
As discussed in Chapter 2, social connection is a fundamental human need. Social 
connection is strongly related to numerous positive outcomes (Baumeister & Leary, 1995; 
Cacioppo, Hawkley, & Berntson, 2003; Chappell & Badger, 1989; Freedman, 1978; Lee, Draper, 
& Lee, 2001; Myers, 1992) with Baumeister (1991) arguing that it is the most important 
determinant of well-being.  Substantial correlational research (e.g. Cacioppo, Hughes, Waite, 
Hawkley, & Thisted, 2006) has demonstrated social disconnection to be a specific risk factor for 
the development of mental illness. Correlational research on its own cannot establish that social 
exclusion causes negative outcomes. It is a priori possible that poor physical and mental health 
causes social exclusion. However, extensive experimental research over the past two decades 
supports the hypothesis that social exclusion can indeed cause negative outcomes (Baumeister, 
Brewer, Tice, & Twenge, 2007; Baumeister, DeWall, Ciarocco, & Twenge, 2005; Baumeister, 
Twenge, & Nuss, 2002; Leary, Twenge, & Quinlivan, 2006; Twenge, Baumeister, DeWall, 
Ciarocco, & Bartels, 2007; Twenge, Baumeister, Tice, & Stucke, 2001; Twenge, Catanese, & 
Baumeister, 2002, 2003).  
Before discussing the different methods used to induce social exclusion in the 
laboratory, the term social exclusion should be defined. Although in sociology the term often 
refers to exclusion from a prevailing social system, in social psychology the term is often used to 
refer to interpersonal experiences that result in a deficit in feelings of social connectedness, thus, 
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threatening belongingness needs (Blackhart, Nelson, Knowles, & Baumeister, 2009). Research in 
this area has also used the terms rejection and ostracism: rejection referring to an overt refusal of 
social connection (Leary, 2005), and ostracism referring to exclusion through ignoring (Williams 
& Nida, 2011). In a meta-analysis of social exclusion research, Blackhart et al. (2009) 
acknowledge that although there are conceptual differences between ostracism and rejection, 
they find that, empirically, there are strong similarities in the outcomes of both phenomena and 
conclude “for the present, however, it seems reasonable to continue to treat ostracism as similar 
to them [other social exclusion manipulations]” (p.303). Thus, following Blackhart et al. (2009) 
and many other authors in this area, this thesis shall use social exclusion as a umbrella term that 
subsumes both rejection and ostracism. However, the author is aware this debate is ongoing and 
the terms ostracism and rejection may be used where it is useful to emphasise the specific nature 
of the exclusion experience. 
Types of Exclusion Induction 
A number of different exclusion paradigms have been implemented in the laboratory in 
order to threaten an individual’s sense of belonging. While the paradigms below do not comprise 
an exhaustive list of all the ways that exclusion has been manipulated in the literature, they are 
the most commonly used and, thus, the most relevant to discuss.  
Autobiographical recall paradigm. The autobiographical recall paradigm involves 
participants recalling a past instance when they felt “excluded or ignored” (see Bernstein, Young, 
Brown, Sacco, & Claypool, 2008). It has the benefit of making participants recollect an actual 
instance of exclusion, thus, there is good external validity. However, it does not actually induce 
current feelings of ostracism, and as such, has poorer face validity as an induction of current 
feelings of exclusion.   
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Future-alone paradigm. Whereas the autobiographical recall paradigm looks towards 
the past, the Future Alone paradigm works by giving participants fictional information that they 
will be alone later in life (see Twenge, Baumeister, Tice, & Stucke, 2001). Participants complete 
a personality questionnaire and are randomly allocated to receive different fictional feedback 
about their future relationship success based on the ostensible results of their questionnaire. In 
the exclusion condition, participants receive feedback that their life will likely be devoid of 
meaningful relationships. Conversely, in the inclusion condition, participants receive feedback 
that they will have healthy relationships in their life. Two control conditions are also used. A 
negative control condition informs participants that they are likely to have a lot of accidents in 
their life. A neutral control involves not giving any feedback to the participants about their 
personality. Although the Future Alone paradigm may convince people they will be chronically 
alone later in life, its weakness is that the participant is not actually being excluded at that 
moment. A further weakness is that it relies on the credulity of the participants who may dismiss 
the validity of the personality test. Nevertheless, supporting its validity, substantial research has 
found effects of this paradigm that are comparable paradigms that involve exclusion in the 
present (see Baumeister, DeWall, Ciarocco, & Twenge, 2005; Twenge, Baumeister, DeWall, 
Ciarocco, & Bartels, 2007; Twenge et al., 2001; Twenge, Catanese, & Baumeister, 2003).  
Imagining paradigm. As the name suggests, the imagining paradigm involves 
participants imagining themselves being ostracised. To the author’s knowledge, there is no 
standard script for this manipulation and different studies have used different scenarios including 
exclusion at college (Filipkowski & Smyth, 2012),  online (Filipkowski & Smyth, 2012), or in 
the workplace (Poon, Chen & DeWall, 2013).  Although this is a more straightforward 
manipulation that does not require many resources to implement, it has the same limitations as 
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other paradigms (recall, future-alone) where participants are not actually currently experiencing 
exclusion.   
Cyberball Paradigm. One of the most widely used exclusion paradigms is Cyberball: a 
virtual ball-tossing game. Participants ostensibly play against other participants over a computer 
network but are actually randomly allocated to being included or excluded by pre-set computer 
players. A meta-analysis of 120 studies using Cyberball found that it was successful in 
threatening four fundamental needs: belonging, control, self-esteem and meaning-in-life 
(Hartgerink, Van Beest, Wicherts, & Williams, 2015). One strength of Cyberball is it allows for 
a standardised ostracism experience across trials, however, this comes at the cost of some 
ecological validity as participants cannot actually see the ostensible sources of the ostracism 
experience. As such, Cyberball may be conceptually distinct from exclusion experiences in 
which the excluded participant is aware of the source of the exclusion.  
“Getting to know you” paradigm. The “getting to know you” paradigm involves 
participants receiving ostensible exclusion from identified sources (see Twenge et al., 2001). 
Participants are brought into a laboratory in groups and given instructions to get to know each 
other for fifteen minutes. After this time is up, the experimenter leads the participants to separate 
rooms and asks them to choose two people out of the group that they would most like to work 
with in a subsequent group task. After a short period of time, the experimenter returns to each 
participant who is randomly assigned to inclusion or exclusion conditions. The excluded 
participants are told that no one wanted to work with them so they have to work on their own. 
The included participants are told that everyone wanted to work with them, which is not feasible, 
so they would also have to work on their own. This method has been successfully implemented 
in many studies (e.g. Twenge et al., 2001) and has strong face validity as exclusion targets have 
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ostensibly been rejected after they have had a social interaction with ostensible sources of 
rejection. Thus, it likely represents a stronger threat to belongingness needs as it potentially 
suggests to the rejection target that there is some feature about them that drove the rejection. 
Through this experience, the implicit message communicated to the target is that future rejection 
is also more likely. This is potentially one unique strength of this paradigm. A weakness of the 
approach however, is that it is resource intensive. It requires access to multiple rooms to bring 
the participants after the “getting to know you session”. It also has the potential to be 
psychologically taxing to the researcher who needs to deliver the rejection experience, as 
opposed to other paradigms (e.g. Cyberball, recall) where the exclusion is delivered 
electronically.  
Similarities and differences between exclusion paradigms. An ongoing debate in the 
literature is the extent to which exclusion paradigms can be meaningfully compared as there are 
conceptual distinctions between the paradigms (see Williams, 2009). However, they all represent 
threats to the need to belong, and for this reason tend to share similar outcomes (see Blackhart, 
Nelson, Knowles, & Baumeister, 2009). Many publications in the literature use multiple 
exclusion paradigms to validate their findings, and often find comparative effects across 
paradigms. Nevertheless, as mentioned earlier, there is ongoing debate over the extent to which 
ostracism paradigms are similar to rejection paradigms (Leary, 2005; Williams, 2007). There is 
also debate over whether paradigms that induce exclusion in the present are comparable to 
paradigms that involve recollected or anticipated exclusion (Bernstein & Claypool, 2012). This 
debate is discussed further in Chapter 4 in the context of different results found between 
exclusion paradigms.  
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Effects of Social Exclusion 
Laboratory research using the discussed exclusion paradigms corroborates observational 
studies in showing that social exclusion is an aversive experience and has documented a host of 
negative psychological consequences of social exclusion such as a lowered sense of meaning in 
life (Stillman et al., 2009), lowered levels of empathy (DeWall & Baumeister, 2006) and lowered 
feelings of being part of humanity (Bastian & Haslam, 2010). Cyberball appears to cause 
heightened physiological arousal (Kelly, McDonald, & Rushby, 2012), although there are mixed 
effects with the other exclusion paradigms (Gerber & Wheeler, 2009). Exclusion appears to 
affect individuals regardless of their personality characteristics, and regardless of the source of 
the exclusion (Williams, 2007). For example, people respond to exclusion even if they know 
they are being ostracised by a programmed computer (Zadro et al., 2004) or by a despised out-
group (Gonsalkorale & William, 2007), demonstrating the significant universal aversive 
response to social exclusion. 
Effects of exclusion on affect. Although there is a general consensus that exclusion 
decreases positive affect, the literature is conflicted over whether exclusion increases negative 
affect or reduces both positive and negative affect. The situation is not helped by meta-analytic 
evidence. with two meta-analyses coming to divergent conclusions: while Blackhart et al (2009) 
found support for the numbing hypothesis that exclusion causes lower levels of positive and 
negative affect in excluded people, Gerber and Wheeler (2009) found support for the emotional 
distress hypothesis that exclusion increases negative affect. A more recent paper from Bernstein 
and Claypool (2012) investigated this issue further and found that the effects of exclusion on 
mood were moderated by exclusion paradigm, with Cyberball increasing negative affect while 
the effects of the Future Alone manipulation on affect were insignificant. This finding is in 
  77 
 
77 
 
contrast to Gerber and Wheeler (2009) who found that the effects of exclusion on mood did not 
vary across paradigms. However, Baumeister, DeWall, and Vohs (2009) subsequently argued in 
support of the numbing hypothesis, claiming that Gerber and Wheeler (2009) made fundamental 
errors in their analysis. To the best of the author’s knowledge, the debate between the numbness 
and the emotional distress hypotheses is ongoing. There appears to be no definitive answer at 
present in the literature as to whether exclusion increases or decreases negative affect, although it 
appears clear that it reduces positive affect. 
Effects of exclusion on self-esteem. A prediction of the Sociometer theory of self-
esteem (Leary, Tambor, Terdal, & Downs, 1995) is that, as self-esteem tracks one’s self-
perceived value as a relational partner, social exclusion should reduce self-esteem. Research 
using Williams’ needs threat scale (Williams et al., 2002) consistently shows effects of 
ostracism on self-esteem, however, there have been recent concerns (Gerber, Chang, & Reimel, 
2016) over whether the sub-scales of the Williams’ needs threat scale actually measures the four 
needs (control, meaning-in-life, self-esteem, belonging) that it purports to measure. Nevertheless, 
supporting the contention of Williams (2009) that ostracism threatens self-esteem, research (e.g. 
Leary et al., 1995) using validated scales of self-esteem has also found significant effects of 
exclusion on self-esteem.  
However, the meta-analyses by Blackhart et al. (2009) and Gerber and Wheeler (2009) 
also came to divergent conclusions about the effect of exclusion on self-esteem. While Gerber 
and Wheeler (2009) found a medium-large effect size (d=.70) of exclusion on self-esteem, 
Blackhart et al. (2009) found that, although included individuals had a slight boost to self-esteem, 
excluded individuals did not have lower self-esteem than neutral controls, suggesting that 
differences between included and excluded participants may be due to the boost in self-esteem in 
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included participants, rather than the loss of self-esteem in excluded participants. Nevertheless, 
even if the effects of exclusion manipulations are being driven by the acceptance condition, this 
still provides partial support for the Sociometer theory (Leary, Tambor, Terdal, & Downs, 1995), 
as an individual’s self-esteem is still tracking their perceived relationship value to a certain 
extent.  
Effects of exclusion on self-regulation and social behavior.  Exclusion also leads to a 
range of behavioral responses such as aggressive behavior, especially towards the perpetrator of 
the exclusion (Warburton, Williams, & Cairns, 2006), but also towards innocent actors (Twenge 
et al., 2001). Paradoxically, exclusion can create both anti-social behavior and pro-social 
behavior under different circumstances. There are a number of explanations in the literature for 
why exclusion can create both pro and anti-social behavior which will be discussed in length in 
Chapter 4 in the context of the effects of exclusion on pro-environmental behavior.  
Exclusion also appears to have a range of negative effects on cognition and self-
regulation. Twenge et al. (2003) argue that exclusion can lead to a “deconstructed state” that 
involves a lack of meaningful thought and narrowed time perception with a focus on the present, 
rather than the past or future. This argument dovetails with Fredrickson’s (2001) broaden and 
build theory of positive emotions which suggests that positive emotions have the power to 
broaden peoples’ thought-action repertoires. As exclusion results in decreased positive 
emotionality, it is not surprising that the effects of exclusion work in the opposite direction and 
narrow people’s attention to the present and bring attention to the social threat. This state is 
argued by Twenge et al. (2003) to precede suicidal behavior, supporting previous correlational 
research (e.g. Stravynski & Boyer, 2001) documenting a link between social disconnection and 
suicide. 
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Exclusion has also been found to have detrimental effects on self-regulation. Excluded 
people struggle with delaying gratification, they make poor decisions for their health, 
procrastinate more and persist on frustrating tasks for shorter periods of time (Baumeister & 
DeWall, 2005; Twenge, Catanese, & Baumeister, 2002). Twenge et al. (2003) also found that 
excluded participants were more likely to choose initially high-paying jobs with little chance of 
advancement over a job with a lower starting salary but more opportunity for future income 
increases. The precise reason why exclusion causes these issues with self-regulation is another 
point of contention in the literature. It has been suggested by Smart Richman and Leary (2009) 
that exclusion may cause problems with self-regulation because it impairs cognitive functioning 
(see Baumeister, Twenge, & Nuss, 2002). However, Gerber and Wheeler (2009) suggest that 
perceived deficits in self-regulation in excluded participants should be interpreted as rational 
action aimed at regaining control. That is, that the observed effects on tasks such as resisting 
unhealthy foods can be interpreted as the participants regulating their behavior to achieve the 
goal of restoring feelings of control. Regardless of the preferred interpretation of why exclusion 
causes this behavior, it does appear that exclusion causes changes in behavior towards focussing 
on present, over future, gains (Baumeister et al., 2005; Twenge et al., 2003). 
Strategies for reducing the effects of exclusion 
As exclusion has been shown to have a wide range of negative effects, recent research 
has looked at strategies to reduce these effects. Much of this research has focused on restoring 
social connection (e.g. Pickett, Gardner, & Knowles, 2004; Tang & Richardson, 2013). However, 
restoring social connection is not always possible, and, as such, researchers have sought to find 
other ways to reduce the negative effects of exclusion. One potential avenue is through 
connecting people with non-human entities. There is evidence to suggest that excluded people 
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are more likely to anthropomorphize non-human entities such as animals and toys in order to 
facilitate connection with these entities (Epley, Schroeder, & Waytz, 2013; Epley, Waytz, Akalis, 
& Cacioppo, 2008). Supporting the hypothesis that relationships with non-human entities can 
help satisfy the need to belong, research has demonstrated the buffering effects of an attachment 
to God (Aydin, Fischer, & Frey, 2010), toys (Tai, Zheng, & Narayanan, 2011) and pets (Aydin et 
al., 2012; Brown, Hengy, & McConnell, 2016). 
Exposure to nature as facilitating recovery from social exclusion 
Although there have been several studies looking at the effects of specific human-
animal relationships in reducing the effects of exclusion, one potential strategy for reducing the 
effects of social exclusion is through bolstering connectedness to nature as a whole. The trope of 
individuals compensating for social alienation by “returning to nature” can be seen as far back as 
the early days of the Industrial Revolution with the Romantic movement (Cranston & Cranston, 
1994), through to Henry David Thoreau (Thoreau, 1854), the 1960s counterculture movement 
and Christopher McCandless in “Into the Wild” (Krakauer, 2009). However, little experimental 
research to date has investigated whether exposure to natural environments can reduce the effects 
of social exclusion.  
If nature has the power to reduce the effects of social exclusion, this would provide 
greater impetus for incorporating green spaces into urban areas, specifically in areas where 
people are at risk of social disconnection. At the time of the development of Study 2, there were 
no studies in the published literature looking at the effects of nature in reducing the effects of 
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social exclusion. Since the completion of Study 2 in 2014
2
, there has been one publication 
working along similar lines (Poon, Teng, Wong, & Chen, 2016) which will be discussed in more 
detail below. The following section discusses the theoretical rationale for why nature may reduce 
the effects of social exclusion. 
Theoretical Rationale.  
Philosophers and authors have long written about the therapeutic effects of beautiful 
nature (e.g., Muir, 1897; Thoreau, 1854:1971). Over the last four decades, a large amount of 
empirical research has supported the proposition that exposure to natural settings facilitates 
positive mental and physical health outcomes. For example, exposure to natural environments 
(both real and virtual, see Valtchanov, Barton, & Ellard, 2010) has been experimentally 
demonstrated to have many psychological benefits such as reducing stress and negative 
physiological arousal (Ulrich, 1981; Ulrich et al., 1991), facilitating cognitive recovery (Kaplan, 
1995), increasing pro-social behavior (Zhang, Piff, Iyer, Koleva, & Keltner, 2014), increasing 
empathy (Weinstein, Przybylski, & Ryan, 2009), increasing intrinsic aspirations (Weinstein, 
Przybylski, & Ryan, 2009), and increasing general well-being (Hartig, Evans, Jamner, Davis, & 
Gärling, 2003). People report being able to solve life-problems better when in nature (Mayer, 
Frantz, Bruehlman-Senecal, & Dolliver, 2009) and nature may also be able to reduce aggression 
(Kuo & Sullivan, 2001). 
Research into the effects of nature on psychological outcomes over the last decade has 
converged on the conclusion that the more beautiful the nature, the greater the benefits 
are.  Specifically, studies have shown that beautiful landscapes are more restorative (Van den 
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 The author notes this timeline specifically for obvious reasons as there are a number of similarities 
between Study 2 and the work of Poon et al (2016).  
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Berg, Koole, & van der Wulp, 2003) and lead to greater pro-social behavior than exposure to less 
beautiful nature (Zhang et al., 2014). Nevertheless, as discussed in Chapter 1, not all responses to 
nature are positive, especially to environments that are wild and threatening (Koole & Van den 
Berg, 2005) or considered disgusting (Bixler & Floyd, 1997). The discussion of the benefits of 
nature in this chapter focusses specifically on the benefits of beautiful nature.  
Facilitating spirituality and connectedness to humanity. One reason why beautiful 
nature may facilitate recovery from social exclusion is through the effects of beautiful nature in 
generating feelings of spirituality and connectedness to all humanity. Beautiful nature is one of 
the most common elicitors of awe experiences (Shiota, Keltner, & Mossman, 2007). In an 
analogy to Maslow’s (1964) peak experiences, Keltner and Haidt (2003) argue that, as a 
quintessential religious emotion, awe has to power to generate feelings of spirituality and 
connectedness. Subsequent research supports this hypothesis: Van Cappellen and Saroglou 
(2012) and Shiota et al. (2007; Study 2) both found participants reported greater feelings of 
connection to other people after viewing an awe-inspiring video of beautiful nature. Thus, 
beautiful nature, through its capacity to elicit awe, may facilitate a sense of connectedness to 
humanity that may especially benefit people suffering from a deficit in social connection.  
Reducing rumination and arousal. A second reason for why natural environments 
may facilitate recovery from social exclusion is through reducing self-focused attention. Self-
transcendent emotions inspired by beautiful nature involve a shift of attention away from the 
concerns of the self (Stellar et al., 2017) and Shiota, Keltner and Mossman (2007; Study 2) found 
that awe decreased self-focused attention. This finding is pertinent as self-focused rumination 
has been proposed as a possible mechanism that prolongs the effects of ostracism (Oaten, 
Williams, Jones, & Zadro, 2008; Wesselmann, Ren, Swim, & Williams, 2013). This hypothesis 
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is supported by Hales, Wesselmann, and Williams (2016) who found tasks that involved 
distraction facilitated recovery from ostracism. Similarly, Molet, Macquet, Lefebvre, and 
Williams (2013) found that a focused attention task instructing participants to bring their 
attention to the present reduced the effects of exclusion.  
Corroborating evidence for the effects of nature in reducing self-focused attention 
comes from Attention Restoration Theory (as discussed in Chapter 1), which predicts that with 
exposure to beautiful nature, troubling thoughts leave the mind as attention becomes focused on 
the beautiful stimuli (Kaplan, 1995). Beautiful natural environments have been shown to induce 
effortless attention through the relaxed focusing of attention on the natural visual stimuli (Hartig, 
Kaiser, & Bowler, 2001; Herzog, Black, Fountaine, & Knotts, 1997). That is, when people are 
confronted with beautiful nature, their attention turns towards the scenery and away from 
themselves. As natural environments tend to focus and effortlessly hold attention on the 
environmental stimuli, they may facilitate a reduction in rumination and, thus, facilitate recovery 
from ostracism.  
Restoring cognitive resources and reducing physiological arousal. Research 
demonstrates that the effects of nature on self-regulation are most pronounced for people with 
depleted cognitive resources (Kaplan, 1995). Specifically, Chow and Lau (2015) found that the 
effect of nature in improving persistence at unsolvable anagrams was moderated by levels of 
cognitive depletion, with depleted individuals receiving significantly greater benefits from nature 
than non-depleted individuals. As social exclusion has been shown to cause ego depletion 
(Baumeister & DeWall, 2005; Baumeister et al., 2002), the benefits of nature on self-regulation 
may be greater for excluded individuals. Similarly, research indicates that natural environments 
reduce stress levels for individuals with higher levels of physiological arousal (see Ulrich, 1991). 
  84 
 
84 
 
As ostracism increases physiological arousal (Kelly et al., 2012), natural environments may be 
particularly potent at reducing stress in excluded people, although as discussed earlier, not all 
forms of exclusion appear to heighten physiological arousal (Gerber & Wheeler, 2009).  
Reducing pain perception. Another reason for why nature may facilitate recovery from 
ostracism comes from research documenting a link between social and physical pain. 
MacDonald and Leary (2005) note similarities between social and physical pain on both a 
neurophysiological and linguistic level (e.g. “hurt” feelings). They cite early work by Panksepp 
and colleagues (Herman & Panksepp, 1978; Panksepp, Herman, Conner, Bishop, & Scott, 1978; 
Panksepp, Vilberg, Bean, Coy, & Kastin, 1978) who theorized that as organisms evolved 
complex social structures, the existing physical pain system began controlling signals of social 
pain as well. Supporting this hypothesis, Eisenberger, Lieberman, and Williams (2003) tested the 
effect of social exclusion on brain activation and found “a pattern of activations very similar to 
those found in studies of physical pain” (p. 291).    
Supporting the hypothesis that social and physical pain share similar neurological 
substrates, recent research suggests that drugs that have analgesic properties may also reduce the 
pain of social exclusion. For instance, DeWall et al. (2010) found that acetaminophen 
(paracetamol) could reduce feelings of social pain. Similarly, Deckman, DeWall, Way, Gilman, 
and Richman (2013) found that regular users of cannabis – another analgesic – reported less 
threat to fundamental needs after exclusion.  
These studies are pertinent because research has demonstrated the significant painkilling 
properties of natural environments. For instance, Ulrich (1984) found that hospital patients with 
views of nature required less analgesics. Similarly, Park and Mattson (2008) found that patients 
in rooms with plants and flowers reported feeling less pain and used fewer analgesics. 
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Supporting laboratory research comes from Tse, Ng, Chung, and Wong (2002) who found that, 
compared to participants viewing a blank screen, participants viewing a video of natural scenery 
had a significantly higher pain threshold (first detection of pain) and pain tolerance on a pain 
induction task. Furthermore, Lohr and Pearson-Mims (2000) found that participants in a room 
with plants persisted longer in a pain induction (holding hand in ice water) than participants in a 
room without plants. Thus, due to the conceptual and neurophysiological links between social 
and physical pain, as natural environments reduce perceptions of physical pain, they may also 
reduce the negative effects of social exclusion.  
Facilitating connectedness to nature. A final reason why natural environments may 
facilitate recovery from ostracism comes from research into the construct of connectedness to 
nature, as extensively discussed in Chapters 1 and 2. Research indicates that exposure to 
beautiful nature increases state levels of connectedness to nature (Mayer et al., 2009). It has been 
suggested that connectedness to nature can satisfy the need to belong (Mayer et al., 2009; 
Passmore & Howell, 2014) and, as such, exposing people to nature may be able to reduce the 
effects of a deficit in social connection through connecting people to nature. Previous research 
by Tam, Lee, and Chao (2013) suggests that anthropomorphism of nature as a whole (e.g. 
Mother earth) can facilitate feelings of connectedness to nature. As excluded individuals have 
been demonstrated to show increases in anthropomorphism of non-human entities (Epley et al., 
2008), they may have increased benefits of exposure to beautiful nature as they may 
anthropomorphise nature. Supporting the hypothesis that people are more motivated to connect 
to nature following exclusion, recent research published subsequently to the completion of Study 
2, Poon et al. (2015) suggests that people may have increased desires to connect to nature 
following social exclusion. Specifically, they found that excluded participants reported a greater 
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desire to spend time in nature (Study 1), higher levels on a version of the Connectedness to 
Nature scale that was modified to measure desire to connect to nature (Study 3) and a higher 
willingness to engage in environmental behaviors (Studies 2 and 3).  
Along similar theoretical lines, in a paper published eighteen months after the 
completion of Study 2, Poon et al. (2016) presented three studies on the effect of natural 
environments in reducing aggression following ostracism. They found that people who both 
reported feeling more excluded in their lives (Study 1) and people induced to feel excluded 
(Studies 2 and 3) displayed less intentions to behave aggressively when they viewed pictures of 
nature.  
Study 2 
Aims 
Study 2 investigated the effects of exposure to nature in facilitating recovery from social 
exclusion. Study 2 was similar to the studies presented subsequently by Poon et al. (2016), 
however with several key differences. First, as opposed to Poon et al. (2016) who investigated 
the effects of nature in reducing aggression following ostracism, Study 2 investigated different 
outcome variables shown to be affected by social exclusion: self-esteem, meaning-in-life, sense 
of control, future discounting and self-regulation. It was hypothesised that exposure to beautiful 
nature would moderate the effects of exclusion on these outcomes. Specifically, it was 
hypothesised that the differences on these outcome variables between excluded and included 
participants who viewed nature after exclusion would be less than participants who did not view 
nature. Second, Study 2 also measured state connectedness to nature. As discussed in Chapter 1 
and in Mayer et al. (2009) there are several potential mediators for the beneficial effects of 
nature. In Study 2, we included connectedness to nature to test whether any effects of nature in 
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facilitating recovery from exclusion would be mediated by higher levels of connectedness to 
nature in the nature condition. If connectedness to nature can satisfy the need to belong, then we 
would expect bolstered connectedness to nature to reduce effects of exclusion which occur from 
threatened belongingness needs. Third, the inclusion of a control condition, as well as nature and 
urban conditions, allowed investigating whether any differences between the nature and urban 
condition were due to either the positive effects of nature, the deleterious effects of urban 
environments or both. Fourth, while Poon et al. 2016 used the imagining paradigm, Study 2 used 
Cyberball: a paradigm that induces ostracism in the present. Previous research has found that 
Cyberball raises physiological arousal (Kelly et al., 2012), and as nature has been found to have 
greater benefits for people with higher levels of physiological arousal (Ulrich et al., 1991), 
Cyberball was chosen as the preferred exclusion paradigm. 
Method 
Participants and Design 
Participants were 119 first-year psychology participants (47 male, Mage = 20.51 years) 
completing the study for course credit. Participants were tested one at a time in a computer 
laboratory. The experiment was hosted on the Qualtrics survey platform. After arriving at the 
laboratory, participants were given a paper Participant Information Statement and consent form. 
They were also verbally instructed that they would be completing a task involving practicing 
their mental visualisation skills (the standard cover story for Cyberball) and then answering an 
unrelated questionnaire. The participants were instructed that they would be playing a ball-
throwing game with participants in separate rooms over the network and then would either be 
watching a video or listening to an audio track. The participants went to a computer that was pre-
loaded with the Cyberball loading screen which reiterated the ostensible purpose of the 
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Cyberball game. An ostensible phone call was made by the experimenter, purportedly to 
synchronise the starting of the game so that the participants would be able to connect at the same 
time. The participant was then randomly allocated by the Cyberball program to either be 
included or excluded by two players. In the exclusion condition, participants initially got thrown 
the ball twice and then never again: the most common exclusion schedule used in Cyberball. In 
the inclusion condition, participants received the ball one third of the time, i.e. throws are equally 
distributed. This throwing schedule was the default and most commonly used in Cyberball 
research.  
Participants were then randomly allocated to either (a) watch a 5-minute video of 
beautiful nature (b) a 5-minute video of an urban scene or (c) listen to an unfocussed attention 
induction. Three nature videos were selected from a larger pool of videos on the criteria of being 
“beautiful”, “awe-inducing” and “relaxing” that were rated by a convenience sample of twelve 
postgraduate psychology students. They represented (a) a mountainous region (b) a forest and 
wetlands biome and (c) coastal scenes.  The urban videos were walkthroughs of downtown areas 
of Australian cities. All videos were high definition and included the sounds of the environment 
to try to replicate the experience of being in these environments as closely as possible. 
Participants watched the videos on 17-inch flat screen monitors. In the unfocussed attention task, 
participants listened to a neutral voice reading a script taken from McHugh, Procter, Herzog, 
Schock, and Reed (2012) telling them to let their mind take them wherever it went as they 
normally would throughout the day and to think about whatever came to mind. This task has 
been previously used as a control condition in ostracism research (Molet, Macquet, Lefebvre, & 
Williams, 2013) .The purpose of this control was to test whether any differences between the 
nature and urban conditions were due to nature facilitating recovery from ostracism, or the urban 
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scenes hindering recovery compared to a neutral control. Finally, participants completed the 
dependent measures and demographics. The ordering of the dependent measures was randomised, 
with the exception of the self-regulation task which was presented last. This task was presented 
last because it is potentially quite time-consuming and if this was presented to participants first, 
the effects of ostracism may have worn off by the time the participants moved on to the other 
dependent measures. Lastly, participants completed basic demographic questions and 
manipulation check questions.  
All videos used and unfocussed attention task can be found on the Open Science 
Framework https://osf.io/f3vc7/ and screenshots are included in Appendix A.   
Measures 
Three manipulation check questions commonly used in Cyberball research were used. 
Participants rated how strongly they agreed with the statements “I felt ignored” and “I felt 
excluded” during the Cyberball game on a 5-point Likert scale. Participants also estimated what 
percentage of throws they received.  
The International Positive and Negative Affect Schedule Short Form (I-PANAS-SF) is a 
well-validated brief, cross-culturally reliable 10-item version of the PANAS (Thompson, 2007). 
Participants rate how strongly they currently feel each emotion item from 0 (none) to 5 
(Extremely). For Positive Affect, items are Active, Alert, Attentive, Determined and Inspired, 
with previous studies reporting internal consistency reliabilities between .73 and .78. For 
Negative Affect, items are Afraid, Ashamed, Hostile, Nervous and Upset, with reported internal 
consistency reliabilities between .72 and .76. The I-PANAS-SF was developed for general use in 
research situations where either time or space are limited. The short form was used here as the 
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slight increase in construct validity from a longer form was not deemed sufficient to justify the 
extra time that could be spent on other measures.   
Self-Esteem was measured with the ten-question Rosenberg Self-Esteem Scale 
(Rosenberg, 1965) which is the most widely used measure of self-esteem in the literature and is a 
well-validated measure with Cronbach alpha’s typically ranging from .7 to .9 (Schmitt & Allik, 
2005). Participants select how strongly they agree or disagree with statements about their self-
esteem on a 5-point Likert scale from Strongly Disagree to Strongly Agree. For example, “I feel 
that I have a number of good qualities”.  
Meaning in life was measured with the Presence of Meaning subscale of the Meaning in 
Life Questionnaire (Steger et al., 2006). This measure has been used successfully in previous 
exclusion research (Stillman et al., 2009) and is a well-validated measure of meaning in life. The 
Presence of Meaning Subscale consists of 5 questions (e.g. “My life has a sense of purpose” and 
was scored on a 5-point Likert scale from Absolutely Untrue to Absolutely True.  
Sense of control was assessed with a single question. Participants rated how strongly 
they agree or disagree with the statement: “I feel in control of my life” on a 7-point Likert scale 
from Strongly Disagree to Strongly Agree.  
Future orientation was assessed with two items. Firstly, participants answered with a 
single question used by Twenge et al. (2003). Participants read the following scenario “A friend 
of yours of your own age has had two jobs offered to him/her. One job has a relatively high 
starting salary, but little promise of advancement or better income. The other job offers a starting 
salary that is considerably lower but with the possibility of substantial advancement and a much 
higher later income. Which job would you advise him/her to accept?” The two response options 
possible were: (a) the job with the higher immediate salary; or (b) the job starting with the lower 
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salary, but with the possibility of much higher later income. Selecting (a) is indicative of future 
discounting. Participants also rated how strongly they agreed with the statement “I find it hard to 
think about the future right now” on a 7-point Likert scale.  
Self-Regulation: To measure self-regulation, participants were asked to persist at trying 
to solve unsolvable anagrams (Ciarocco, Sommer, & Baumeister, 2001) as it requires self-
regulation to make oneself keep trying in the face of continued, discouraging failure. Participants 
were given an anagram task and told that they can work on the anagrams for as long as they want. 
The participants were timed for persistence on the task, and the computer program recorded how 
long the participant spends working on the anagram task. The longer participants spend working 
on the unsolvable anagram task, the higher their self-regulation.  
Results 
Manipulation Checks 
Participants in the ostracism condition reported feeling more ignored (M = 4.02, 
SD=1.10) than participants in the inclusion condition (M = 1.88, SD = 1.04), p < .001). 
Participants in the ostracism condition also reported feeling more excluded (M = 4.20, SD = .97) 
than participants in the inclusion condition (M = 1.75, SD = .954 p < .001). Participants in the 
ostracism condition also estimated significantly less throws (M = 8.38, SD = 4.20) than 
participants in the inclusion condition (M = 33.65, SD = 13.17, p < .001). Thus, the ostracism 
manipulate appeared to work.  
Correlations Between Study Variables 
Pearson’s product moment bivariate correlations between variables can be seen in Table 
3. Interestingly, state connectedness to nature was not significantly correlated with any of the 
  92 
 
92 
 
other main dependent variables. However, it significantly negatively correlated with feelings of 
exclusion and positively correlated with estimated number of balls thrown to the participant. 
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Table 3. Pearson’s product moment correlation coefficients between Study 2 variables (N = 119) 
 
1 2 3 4 5 6 7 8 9 10 11 12 
1. Positive Affect (.77)            
2. Negative Affect .07 (.82)           
3. Connectedness to Nature .15 .00 (.86)          
4. Meaning-in-life .14 -.11 .16 (.86)         
5. Self-Esteem .17 -.13 .07 .52** (.73)        
6. Self-Regulation .08 -.03 .06 -.04 -.10 (N/A)       
7. Hard to think about future -.18 .09 -.13 -.34*** -.47** -.35*** (N/A)      
8. Job Strategy .16 -.20* .11 -.02 -.05 -.05 -.13 (N/A)     
9. Control .06 -.14 .05 .59*** .62*** -.10 -.35** .03 (N/A)    
10. I was ignored -.13 .17 -.16 -.11 -.12 .02 .02 -.09 -.24* (N/A)   
11. I was excluded -.21 .12 -.24* -.23* -.21 .03 .05 -.08 -.25* .86*** (N/A)  
12. %Balls thrown to them .25* -.12 .24* .31** .24* -.01 -.13 .09 .26* -.59*** -.64*** (N/A) 
Note: *p < .05. **p < .01, ***p<.001, Cronbach’s alphas on main diagonal, Job strategy coded as 0 =s hort term 
strategy and 1 = long terms strategy 
 
 
 
 94 
 
 
Effects of Conditions on Outcome Variables 
A series of 2x3 between-subjects ANOVAs were conducted to test for the effects of 
ostracism and nature-conditions on the continuous outcome variables.   
Effect of conditions on positive and negative affect. Analyses of variance were 
conducted on the average mean composites of both the five items measuring positive affect and 
five items measuring negative affect.  
As seen in Figure 1, there was no significant main effect of exclusion on positive affect, 
F(1,113) = 1.450, p = .231. There was also no significant main effect of nature condition, 
F(2,113) = 2.479, p = .088. There was also no significant interaction effect between exclusion 
and nature condition, F(2,113) = .938, p = .394.  
As seen in Figure 2, there was no significant effect of exclusion on negative affect, 
F(1,113) = .150, p = .699. There was no significant effect of nature condition on negative affect, 
F(2,113) = 2.695, p = .072. There was also no significant interaction between exclusion and 
nature condition, F(2,113) = 1.201, p = .305. In sum, there were no significant effects of the 
ostracism induction, the nature condition, or an interaction between these two variables in 
determining levels of positive and negative affect.  
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Figure 1. Mean positive affect scores across conditions with 95% confidence intervals 
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Figure 2. Mean negative affect scores across conditions with 95% confidence intervals 
 
Effect of conditions on connectedness to nature. As seen in Figure 3, there was no 
significant main effect of exclusion F(1,113) = 2.432, p = .122), although there was a weak 
trending effect with ostracised participants (M = 2.99, SD = .58) reporting lower levels of 
connectedness to nature than included participants(M = 3.17, SD = .56).  There was no 
significant main effect of nature condition on connectedness to nature, F(2,113) = 1.608, p 
= .205. There was also no significant interaction between exclusion and nature condition, 
F(2,113) = 0.240, p = .787.  
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Figure 3. Mean connectedness to nature scores across conditions with 95% confidence intervals 
  
Effect of conditions on meaning-in-life. As seen in Figure 4, there was a significant 
main effect of ostracism on meaning-in-life with ostracised participants reporting significantly 
lower levels of meaning-in-life (M = 3.28, SD = .69) compared to included participants (M = 
3.66, SD = .85), F(1,113) = 6.534, p = .012, ηp² = .055. There was no significant effect of nature 
condition on meaning-in-life, F(2,113) = .644, p = .527. There was also no significant interaction 
between ostracism and nature condition, F(2,113) = .688, p = .505.  
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Figure 4. Mean meaning-in-life scores across conditions with 95% confidence intervals 
 
Effect of conditions on self-esteem. As seen in Figure 5, there was a significant main 
effect of ostracism with ostracised participated reporting significantly lower levels of self-esteem 
(M = 3.25, SD = .67) than included participants (M = 3.56, SD = .67), F(1,113) = 6.735, p = .010. 
There was no significant main effect of nature-condition on self-esteem, F(2,113) = 2.273, p 
= .108. There was also no significant interaction between ostracism and nature condition, 
F(2,113) = .287, p = .751.  
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Figure 5. Mean self-esteem scores across conditions with 95% confidence intervals 
 
Effect of conditions on sense of control. As seen in Figure 6, there was a significant 
main effect of exclusion on sense of control with included participants (M = 4.88, SD = 1.30) 
reporting significantly higher levels than excluded participants (M = 4.22, SD = 1.69), F(1,113) = 
4.591,  p = .028. There was also a significant main effect of nature condition, F(2,113) = 3.359,  
p = .038. Tukey HSD post-hoc comparisons revealed a significant difference between control (M 
= 5.03, SD = 1.50) and urban (M = 4.14, SD = 1.65) conditions, p = .022. Neither group differed 
significantly from nature (M = 4.55, SD = 1.36) condition, p = .324 and p = .415 respectively.  
There was also a significant interaction between exclusion and nature condition, 
F(2,113) = 3.354, p = .038. A post-hoc simple effects analyses also using the Tukey HSD 
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procedure for controlling for multiple comparisons revealed a significant effect of exclusion for 
participants who viewed urban scenes with included participants (M = 4.95, SD = 1.23) reporting 
higher levels of sense of control than excluded participants (M = 3.41, SD = 1.65), p = .010.  
Furthermore, excluded participants in the urban condition reported significantly less sense of 
control than excluded participants in the control (M = 5.06, SD = 1.75, p = .008). 
 
Figure 6. Mean sense of control scores across conditions with 95% confidence intervals 
  
 
Effect of conditions on future discounting. In order to ascertain the effects of 
experimental conditions on proportion of participants choosing the short term vs. long term job 
strategy, logistic regression was used. As the nature condition had three levels, dummy-coded 
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variables were computed each comparing the nature and urban conditions to the control 
condition. In each variable, the relevant condition was coded as 1 and the other two conditions 
were coded as 0.  Regarding the exclusion manipulation, the inclusion condition was coded as 0 
and exclusion was coded as 1. Two models were tested. In the first model, the main effects of 
conditions were entered; the second model also included computed interaction variables. The 
dependent variable was coded as 0 for short term strategy and 1 for the long term strategy.  
As can be seen in Table 4 and Figure 7, there were no significant effects of the urban or 
nature conditions relative to control, and these effects were not moderated by exclusion condition. 
Furthermore, there was no main effect of exclusion condition.  
 
Table 4. Logistic regression predicting job strategy selection (long term vs. short term) 
 Step 1    Step 2    
Variable B SE 
OR(95
% CIs) 
p  B SEB 
OR(95
% CIs) 
p 
Exclusion -.30 .61 
.74[.25,
2.19] 
.59  -.66 .98 
.52[.08,
3.54] 
.50 
Nature Dummy 1.10 .87 
3.01[.55
,16.62] 
.21  .75 1.27 
2.11[.18
,25.35] 
.56 
Urban Dummy -.54 .61 
.58[.17,
1.94] 
.38  -.81 .93 
44[.07,2
5.35] 
.38 
Exlusion X Nature 
Dummy 
     .66 1.75 
1.93[.06
,59.65] 
.71 
Exclusion X Urban 
Dummy 
     .49 1.24 
1.64[.15
,18.54] 
.69 
Note: OR = Odds ratio 
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Figure 7. Proportions of participants choosing each long-term job strategy with 95% confidence 
intervals 
  
Effect of Conditions on Finding it hard to think about the future. Results can be 
seen in Figure 8. There was no significant effect of exclusion, F (1,113) =1.634, p = .204. There 
was no significant effect of nature condition, F(2,113) = .179,  p = .836. There was no significant 
interaction between exclusion and nature condition F(2,113) = .140,  p = .869.   
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Figure 8. Mean difficulty thinking about the future scores across conditions with 95% 
confidence intervals 
  
Effect of Conditions on Self-Regulation. Results can be seen in Figure 7. There was 
no significant main effect of ostracism on self-regulation, F(1,113) = 1.617, p = .206. There was 
no significant main effect of nature condition on self-regulation, F(2,113) = .819, p = .443. There 
was no significant interaction between ostracism and nature condition, F(2,113) = 2.247, p 
= .110.  
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Figure 9. Mean number of seconds participants persisted at unsolvable anagrams across 
conditions with 95% confidence intervals 
 
Mediation Analysis  
One aim of the present study was to investigate whether any effects of the nature 
induction were mediated by changes in connectedness to nature. However, as there were no 
significant effects of condition on connectedness to nature, no mediation analysis was conducted 
as it would necessarily be nonsignificant.  
Discussion 
Study 2 investigated whether exposure to nature could reduce the effects of social 
exclusion on meaning-in-life, self-esteem, future orientation, sense of control and self-regulation. 
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Overall, the study found significant main effects of exclusion on meaning-in-life, self-esteem and 
sense of control; a main effect of the nature condition on sense of control, and a significant 
interaction between exclusion and the nature condition in affecting sense of control.  However, 
hypothesized interaction effects on meaning-in-life, self-esteem, self-regulation and future 
discounting were not found.   
Effects of Exclusion Manipulation 
There was evidence to suggest that the exclusion induction was successful with 
participants in the exclusion condition reporting feeling more excluded and ignored. Study 2 
replicated the findings of Stillman et al. (2009) that exclusion causes decreased global meaning-
in-life. Study 2 also replicated previous work (e.g. Zadro, Williams, & Richardson, 2004) 
demonstrating an effect of exclusion on self-esteem, although this could be due to the positive 
effects of acceptance, rather than the negative effects of exclusion (Blackhart et al., 2009). Study 
2 also found significant effects of the manipulations on sense of control. In short, both exclusion 
and viewing urban scenes threatened sense of control, and there was a significant interaction 
such that the effect of exclusion was greater for those who viewed urban scenes. This finding 
implies that urban environments may be particularly detrimental on excluded people’s sense of 
control. This finding dovetails with the results of Poon et al. (2016) who found that exposure to 
nature reduced aggression following from ostracism. Interestingly, previous research suggests 
that sense of control is a crucial variable driving aggressive responses. For instance, when 
control is restored following ostracism, the effect of ostracism has been found to become non-
significant (Warburton et al., 2006). It may be that sense of control mediates the effects of nature 
environments in reducing aggression induced by exclusion.  
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However, several caveats must be noted. First, the results indicated that it was not so 
much that nature was facilitating feelings of control relative to a neutral control condition, but 
rather than urban environment were detrimental compared to nature and a control condition. 
Second, as there were numerous outcome variables measured in Study 2, this raises Type I error 
and the possibility that this finding is spurious. Nevertheless, it provides a starting point for 
future research. 
The present study found no effects of exclusion on measures of future orientation, self-
regulation or affect
3
. There are several reasons why this might be the case. Firstly, the time 
between the ostracism induction and the measures may have reduced any effect of the ostracism 
induction; it is possible that the effects of ostracism may have worn off. In retrospect, the number 
of outcome variables included in this study was too high, which increased Type I error as the 
more variables measured, the more chance that spurious findings will emerge. A more stringent 
level of significance could have been adopted to control for testing multiple effects, however, 
this would have further increased Type II error. The debate over significance and the best way to 
manage Type I and Type II errors is ongoing (Benjamin et al., 2017).  
The inclusion of a large number of outcome variables may have also increased the Type 
II error rate by increasing the length of time between the exclusion manipulation and the 
outcomes. It is possible that there are effects of ostracism on these outcomes but that the effects 
may have worn off. A recent meta-analysis of Cyberball research (Hartgerink et al., 2015) found 
                                                 
 
3
 It could be argued that it doesn’t make sense to look at the main effects because it was hypothesised that 
nature would reduce these effects. However, as there were no significant interactions with exclusion and nature 
condition on these variables, the fact that there were no significant main effects is unlikely to be due to any effect of 
exposure to nature reducing the effect.  
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mixed results for an effect of time delay between ostracism and the dependent variables on effect 
size. Specifically, they found that the effect of ostracism on fundamental needs was higher for 
the first measure (Cohen’s d = 1.36) than the last measure (Cohen’s d = .76), although this 
decline was not predicted by the duration between the first and last measures. Thus, it is 
reasonable to hypothesise that, even if time was not a factor, the number of outcome variables in 
the study may have led to a decreased effect, especially for self-regulation which was the last 
task. Indeed, the reduction in effect size over time and outcome variable number may be even 
greater than that reported by Hartgerink et al. (2015) as the studies that found significant effects 
would be precisely the studies that would be found for inclusion in the meta-analysis due to the 
tendency for null effects to end up in proverbial file drawer (Ferguson & Heene, 2012). 
Significantly fewer outcome variables were employed in the remaining studies of the thesis to 
reduce the probability of Type I and Type II error.  
The null results on self-regulation and future orientation in Study 2 could also be due to 
the Cyberball paradigm. Most studies that have looked at the effects of exclusion on self-
regulation have used the Future Alone manipulation, although some have used the “getting to 
know you” manipulation (Twenge et al., 2003). Nevertheless, more recent research has shown 
that Cyberball has detrimental effects on self-regulation (Oaten et al., 2008). However, although 
Study 2 used a measure of self-regulation used in previous exclusion research (Ciarocco et al., 
2001), the effects of Cyberball on this measure have not been investigated.   
Similarly, the lack of effect on positive and negative affect could have been due to the 
measure used. The PANAS was chosen as previous exclusion research has demonstrated its 
ability to detect effects of exclusion and its use was recommended by Gerber and Wheeler 
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(2009). However, its ability to detect changes in affect following ostracism is not universally 
supported (Williams, personal communication, 2017).  
Nevertheless, the failure to replicate previous work that exclusion leads to deficits in 
self-regulation and future orientation could be interpreted as just that: a failure to replicate. 
Without wishing to wade into the ongoing methodological wars, research into self-regulation has 
recently come under scrutiny. A multi-labs replicability project (Hagger et al., 2016) found little 
evidence for a robust ego depletion effect: the idea that self-control draws from a limited pool of 
resources and will deplete  when used.  Similarly, it is possible that the idea that exclusion 
hinders the ability to regulate behavior towards future goals is similarly spurious. Future research 
should transparently attempt to investigate the reliability of the ego-depleting effects of social 
exclusion.   
Effects of Nature Condition 
Study 2 did not find any significant main effects of nature condition on any of the 
outcome variables, with the exception of self-control. The following section will discuss the 
findings of each of the outcome variables with reference to the literature.   
There were no significant effects of nature condition on positive or negative affect, 
although there was a trending effect (p = .072) for nature decreasing negative affect. This effect 
may have been bigger if there was not a significant floor effect of negative affect. Overall, the 
mean negative affect score per item was .34 (SD = .53) (out of a maximum of 5) and this did not 
differ significantly over any of the conditions. If the exclusion manipulation had been successful 
in inducing negative affect, the ability of the nature condition to reduce negative affect may have 
been observed. As mentioned earlier, Ulrich’s (1991) Stress-Reduction Theory posits that nature 
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can reduce the stress response. However, if the induction is not inducing a state of stress, as 
indexed by negative affect, then the stress reduction benefits may not be observed.  
 The lack of an effect of beautiful nature on positive affect was surprising considering 
previous work documenting the effects of nature in inducing positive emotions. However, this 
may again be due to the use of the PANAS. The PANAS does not largely capture the type of 
self-transcendent emotions inspired by beautiful nature. Three out of the five items (Active, Alert, 
Attentive) appear to tap more into arousal or wakefulness, rather than transcendent positive 
emotion. In fact, the ability of beautiful nature to lower arousal could actually lead to lower 
levels of these states.  
The PANAS item “Inspired” more closely resembles the transcendent positive emotions 
induced by beautiful nature (Keltner & Haidt, 2003). Thus, a post-hoc exploratory analysis was 
conducted to test the effects of beautiful nature on the “Inspired” item. When just looking at this 
one item, there was a significant effect of the nature condition, F(2,113) = 3.117, p = .048, with 
participants in the nature condition having the highest levels of “Inspired”. Nevertheless, Tukey 
HSD post-hoc tests did not find significant differences between conditions. The link between 
certain types of positive emotions and connectedness to nature is further discussed in Chapter 5 
which tests the effects of discrete positive emotions on connectedness to nature. 
The nature manipulation failed to induce feelings of connectedness to nature and 
meaning in life. As the nature videos in the present study were selected specifically on their 
positive qualities (beautiful, awe-inspiring, relaxing), it was hypothesised that they would 
increase feelings of connectedness to nature (Mayer et al., 2009). One possible reason for the 
failure of the nature condition to induce feelings of connectedness to nature may be due to the 
use of virtual nature. Although Mayer et al. (2009) found a significant effect of virtual nature in 
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increasing connectedness to nature, they found that this effect was smaller than the effect of 
actual nature. The results of Study 2 imply that the effect of virtual nature on state connectedness 
to nature might not just be small, but might be non-existent. Nevertheless, the similar limitations 
of Study 2 discussed earlier also apply here. The connectedness to nature scale was embedded 
within many other variables, and as such, any effects of the nature manipulation might have been 
obscured.  
Another variable to consider is differences between biomes. Study 2 used three different 
nature videos representing scenes of (a) mountains, (b) beaches and (c) wetlands/rainforests. 
Although exposure to any type of beautiful nature could be expected to increase connectedness 
to nature, there may be differences across different types of natural environments. Mountainous 
environments, while awe-inspiring, do not typically contain much flora or fauna, and therefore, 
while instilling a sense of awe and spirituality, may not specifically affect scores on the 
Connectedness to Nature Scales which largely taps into an emotional connection with animals 
and plants. A post-hoc analysis of means provides some evidence the different biomes may have 
differing effects on connectedness to nature. The mean score for connectedness to nature for 
participants who viewed mountains was 2.84 (SD = .58), as opposed to 3.26 (SD = .46) for the 
beach condition and 3.47 (SD = .46) for the wetlands/rainforest condition, F(2,37) = 5.628, p 
= .01. Tukey HSD Post-hoc comparisons revealed a significant difference between the 
wetlands/rainforest condition and mountains condition, p = .01. Nevertheless, the analysis is 
limited by low power (N = 40) split over three nature videos
4
. Future research should investigate 
                                                 
 
4
 No attempt was made to investigate whether there was any significant differences in the moderation of 
exclusion between these nature variables as there would have been insufficient power to detect these effects.  
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whether the present of flora and fauna in natural scenes is an integral part of the ability of these 
environments to increase feelings of connectedness to nature.  
Past research has documented an effect of landscape type on perceptions of the 
restorativeness of the environment (Han, 2007) and it is to be expected that different natural 
environments may have different effects on connectedness to nature. In selecting the videos for 
Study 2, this was attempted to be controlled for by selecting videos on the qualities of being 
relaxing, awe-inducing and beautiful, but it may be that these qualities are not sufficient to 
induce connectedness to nature if the video lacks depictions of flora and fauna.   
There were also no significant effects of the nature manipulation on self-regulation or 
future orientation. Similarly to the discussion earlier regarding negative affect, one possible 
reason for this is the failure of the exclusion manipulation to have an effect on these variables. 
Chow and Lau (2015) found that the benefits of nature on time spent solving unsolvable 
anagrams were only seen in ego-depleted individuals. Similarly, the failure of the exclusion 
manipulation to sufficiently deplete self-regulation in Study 2 might explain why there was no 
effect of nature in improving self-regulation for excluded participants.   
One issue with the question taken from Twenge et al. (2003)  measuring future 
discounting was a ceiling effect. Overall, the proportion of participants who chose the long-term 
strategy was high (86.6% across conditions). This proportion was even higher for participants in 
the nature condition (95.0%) although this difference was not statistically significant. This 
difference may have been greater if the proportion of participants choosing each option was 
closer to 0.5. This observed ceiling effect may have been due to characteristics of the sample. It 
is plausible that university students may be more likely to choose the long-term strategy, as the 
decision to attend university requires relatively low levels of future discounting.  
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Power Issues 
In hindsight, a major limitation of Study 2 to test the hypothesised interactions between 
exclusion and nature was its power
5
. The study was designed in 2013 and implemented in 2014. 
The sample size for Study 2 was approximately determined by sample sizes of related studies in 
the literature (e.g. Aydin et al., 2012) It is now clear from the events of the past few years, that 
twenty participants per cell in between-subjects designs is generally not sufficient as a rule of 
thumb. For numerous reasons (see Open Science Collaboration, 2015), the published literature 
tends to overinflate effect sizes and often should not be used as a guide for power calculations. 
Indeed, Hartgernk, Van Beest, Wicherts, & Williams, (2015) note that although most published 
Cyberball research is sufficiently powered to detect main effects, studies tend to be significantly 
underpowered to detect hypothesised interactions. Thus, the problem of power at the time in 
Cyberball research was not unique to this experiment.  
Does beautiful nature provide benefits for excluded individuals?  
Problems notwithstanding, the results do provide some evidence against the hypothesis 
that nature can reduce the effects of ostracism on meaning-in-life and self-esteem. Study 2 found 
significant main effects of exclusion on meaning-in-life and self-esteem that were not even close 
to being moderated by the nature condition. There is a tendency for student researchers to aim to 
explain away their results and this result should be viewed as a proverbial strike one for the 
hypothesis that exposure to virtual nature facilitates recovery from exclusion on these variables. 
Nevertheless, future research should investigate this hypothesis further with a larger pre-
registered sample size, fewer outcome variables and using actual, rather than virtual, nature. 
                                                 
 
5
 In case the reader is wondering why observed power was not reported, see Lakens (2014) for an explanation of 
why observed power gives no additional information on top of that given by the p-value and sample size.    
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Future research should also consider using potentially more powerful exclusion experiences such 
as the “getting to know you” manipulation discussed in the introduction to this chapter.   
Interestingly, in a turn away from the literature which tends to emphasise that people in 
a negative state may get greater benefits from nature, a recent paper by Craig, Klein, Menon, and 
Rinaldo (2015) found that the benefits of virtual nature were lower for people suffering from 
depression. They argue that the negative self-focus associated with depressive symptoms may 
inhibit the restorative effects of nature. Similarly, it may be that the negative self-focused 
rumination associated with exclusion may inhibit the ability to be fully immersed in natural 
environments. Indeed, Fredrickson’s Broaden and Build Theory of positive emotions 
(Fredrickson, 2001) argues that positive states broaden peoples thought action repertoires and 
help them build psychological resources. It may be that positive states make people more open to 
entering a connection with nature, in the same way that they facilitate feelings of social 
connectedness (Kok et al., 2013). Although certain people may turn to nature when faced with 
adversity, in general, negative states may close people off from connecting to nature. The effects 
of positive and negative psychological states on attitudes towards nature became a major focus of 
the final six studies presented in this thesis.  
Chapter Summary 
This chapter began with a literature review into the effects of social exclusion, 
documented commonly used exclusion paradigms, and laid out the theoretical rationale for an 
effect of beautiful nature in facillitating recovery from social exclusion. Study 2 investigated this 
hypothesis by testing whether brief exposure to virtual nature would facillitating recovery from 
Cyberball-induced ostracism. Overall, few significant moderating effects of the nature condition 
were found. However, as noted in the discussion of this chapter, there were several limiting 
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factors to the ability of this study to test the hypotheses, notably insufficient power and the 
inclusion of too many outcome variables. One interesting trending effect was that exclusion 
appeared to decrease state levels of connectedness to nature. This became a major focus of the 
work presented in this thesis, and was explored in depth in the four studies presented in the 
following chapter.  
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Thus far, this thesis has investigated the relationship between social connectedness and 
connectedness to nature in two ways. While Chapter 2 (Study 1) investigated the relationship at a 
correlational level, Chapter 3 (Study 2) looked at whether raising connectedness to nature 
through viewing beautiful nature could offset the negative effects of social exclusion: a 
phenomenon that threatens feelings of social connection.   
Chapter 4 continues this theme by further investigating the effects of social exclusion on 
feelings of connectedness to nature. An interesting finding of Study 2 was that there was a 
general trending main effect of social exclusion in reducing connectedness to nature. The aim of 
the studies in Chapter 4 was to further investigate this effect. As noted in the discussion of 
Chapter 3, one limitation of Study 2 was the number of outcome variables. It is possible that both 
the number of outcome variables and the time between the exclusion manipulation  and the 
dependent variables may have obscured the effects of the manipulation. Thus, the weak effect 
found in Study 2, combined with the theoretical evidence for an effect of social exclusion on 
connectedness to nature discussed below, was considered to warrant further investigation. 
Possible effects of social exclusion on connectedness to nature 
Theoretically, there are reasons that suggest that social exclusion may lead to either an 
increase or decrease in connectedness to nature. Firstly, it is plausible that social exclusion may 
cause a general sense of disconnection that includes feeling disconnected from nature. I will term 
this the flow hypothesis as it suggests that feelings of disconnection caused by social exclusion 
by fellow humans may flow onto a disconnection from nature. In this sense, social connectedness 
may have a positive causal effect on connectedness to nature. On the other hand, as discussed in 
Chapter 3, history is rife with examples of people seeking to connect with nature to deal with 
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societal alienation. These examples support a hydraulic relationship between social and nature 
connection: a deficit in one form of connection may lead to a compensatory bolstering of the 
other. Thus, social exclusion may lead to increased feelings of connectedness to the natural 
world as people affirm their connection with nature to deal with exclusion by humans. In this 
sense, social connectedness may have a negative causal effect on connectedness to nature. I will 
term this the compensation hypothesis.  
The following section discusses the conflicting theoretical evidence in support of both 
hypotheses. I begin by discussing evidence in favor of the flow hypothesis which suggests that 
social exclusion may cause decreased connectedness to nature.  
Evidence in favor of the flow hypothesis  
Self-construal. As evidenced in Study 1, connectedness to humanity and connectedness 
to nature tend to be related at a trait level. One possible explanation for this is suggested by Lee 
et al. (2015): feelings of unity with humanity could extend outwards towards a feeling of unity 
with all of life. Being included in humanity may engender feelings of warmth and connection 
towards the natural world in general. Preliminary research by Milfont, Davis, and Konrad (2011) 
found that priming an independent self-construal decreased feelings of connectedness to nature, 
whereas priming an interdependent self-construal increased feelings of connectedness to nature. 
While having an independent self-construal consists of seeing the self as a unique and 
fundamentally separate from one’s broader social community, an interdependent self-construal 
involves defining the self in relation to one’s social relationships. Although to the authors 
knowledge there is no research specifically showing that social exclusion leads to an independent 
self-construal, it has been demonstrated to make people feel dehumanized and separate from 
humanity (Bastian & Haslam, 2010).  It is possible that social exclusion could lead to a more 
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independent self-construal, as people define themselves less by their broader social context, 
which could flow on to a lowered sense of connectedness to nature.  
Positive emotionality and connectedness to nature. Another pathway by which social 
exclusion may decrease connectedness to nature is through a reduction in positive emotions.  
Similar to the well-documented link between social connection and well-being (Cacioppo & 
Patrick, 2008), connectedness to nature has been found to relate to various aspects of well-being 
such as life satisfaction (Mayer & Frantz, 2004; Tam, 2013), anxiety and depression (Zelenski & 
Nisbet, 2014), spirituality (Kamitsis & Francis, 2013), mindfulness (Howell et al., 2011), 
meaning-in-life (Howell et al., 2013), vitality (Cervinka et al., 2012) and general positive affect 
(Herzog & Strevey, 2008; Mayer et al., 2009; Nisbet et al., 2011). These articles tend to hold the 
theoretical assumption that connectedness to nature is the cause of well-being and, as such, they 
enter connectedness to nature as a predictor, rather than an outcome, in their models.  
However, there are reasons to believe that connectedness to nature may also be the 
outcome of positive emotional states with a growing amount of research indicating that positive 
emotions can facilitate feelings of connection and spirituality. For instance, positive emotions 
can cause feelings of “oneness” with other people and an increased self-other overlap (Waugh & 
Fredrickson, 2006), leading people to see both ingroup and outgroup members as belonging to 
one superordinate group (Dovidio, Gaertner, Isen, & Lowrance, 1995). Certain positive emotions 
have also been found to induce aspects of spirituality such as Universality (a sense of 
interconnectedness amongst people and all forms of life) and Connectedness (a broad sense of 
connection across time and place; (Saroglou et al., 2008; Van Cappellen & Saroglou, 2012; Van 
Cappellen, Saroglou, Iweins, Piovesana, & Fredrickson, 2013). As discussed in Chapter 3, social 
exclusion leads to a general state of numbness, characterized by low levels of positive emotions, 
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which may lead to a generalized sense of disconnection that includes feeling disconnected from 
nature.   
Mortality salience. Other indirect evidence that social exclusion may reduce feelings of 
connection with nature comes from research into Terror Management Theory (TMT; Rosenblatt, 
Greenberg, Solomon, Pyszczynski, & Lyon, 1989): an evolutionary, socio-motivational theory 
evolving from the works of cultural anthropologist Ernest Becker (1973) which seeks to explain 
the effects of death anxiety on human behavior.   
TMT suggests that individuals employ both proximal and distal defense mechanisms to 
deal with mortality awareness (Greenberg et al., 1990; Rosenblatt et al., 1989). Proximal 
defenses can take the form of conscious reassurance of good health or family history of longevity 
while distal defenses involve the affirmation of one's worldview to provide a buffer against 
existential anxiety. While individuals use proximal defenses to defend against conscious 
awareness of mortality, they employ distal defenses to defend against unconscious death 
awareness. TMT posits that humans invest in cultural worldviews in order to gain a sense of 
symbolic immortality which protects the self from mortality concerns (Schmeichel et al., 2009; 
Greenberg, Pyszczynski & Solomon, 1986). The worldview defense hypothesis predicts that, as 
adherence to cultural worldviews buffers existential anxiety, reminders of mortality should 
increase defense of one's cultural worldview (Pyszczynski et al., 2006; Rosenblatt et al., 1989).  
Empirical research supporting this hypothesis has found that mortality salience can 
enhance ingroup favouritism and denigration of outgroup members (Greenberg et al., 1990; 
Rosenblatt et al., 1989). This is pertinent as numerous authors have suggested that animals are 
often appraised similarly to human outgroups (e.g. Costello & Hodson, 2014). Indeed, one distal 
defense mechanism people often use to deal with mortality awareness is to emphasise the 
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separateness of humans from nature. Becker (1973) – a forerunner to Terror Management Theory 
–  suggests that accepting our place in the natural world makes us aware that like other forms of 
life, we will inevitably die. Solomon, Greenberg & Pyszcynski (1991) argue that if humans were 
to accept their animal nature, we would be plagued with meaninglessness and despair; they 
suggest that human functioning may depend on a defensive disassociation from nature. As 
touched on in Chapter 1, this separation from nature can be seen in many cultural worldviews 
that suggest a discontinuity between humans and the natural world. Freud (1930) argued that 
culture allows the annihilation of the bond between humanity and the animal kingdom; and 
Becker (1973) similarly suggests that culture is a “heroic denial of creatureliness”.  
Thus, for the twin reasons that (a) nature can remind people of death (b) the human 
separation from nature is rooted in many cultural worldviews, it can be hypothesized that death 
awareness may lead to  a defensive decrease in connectedness to nature, especially for people 
who ascribe to a worldview of human superiority. Supporting this hypothesis, Goldenberg et al. 
(2001) found that mortality salience increased disgust responses to animals and also, pertinently, 
made people more likely to support the claim that humans are distinct and separate from the 
animal world. Similarly, Goldenberg et al. (2002) found that participants primed with mortality 
salience expressed more negativity towards the physical (i.e. animalistic), but not romantic, 
aspects of sex. Koole and Van den Berg (2005) found that wild nature inspired thoughts of death 
and that priming death awareness led to participants rating wild natural environments as less 
beautiful. Vess et al. (2012) found that priming mortality salience decreased connectedness to 
nature, albeit only for people higher in religious fundamentalism. In sum, there is evidence that 
raising awareness of mortality can lead to people distancing themselves from nature.  
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This evidence is pertinent as there are conceptual and empirical links between physical 
death and social disconnection. For instance, social connection can buffer against the effects of 
mortality salience: Hart, Shaver, and Goldenberg (2005) found that people with secure 
attachment showed a reduced cultural worldview defense response to mortality salience. Case 
and Williams (2004) note the conceptual similarities between physical death and ostracism: 
being ostracized can make people feel as though they do not exist. Indeed, social exclusion has 
often been referred to as social death (Bauman, 1992; Williams, 2007). In this sense, social 
exclusion can remind people of the ultimate non-existence: death. From an evolutionary 
standpoint, social exclusion represents a strong survival threat, and as such, it may increase 
mortality salience. Supporting this link, recent work by Steele, Kidd, and Castano (2014) and 
Yaakobi (2018) both found ostracized participants had increased death-thought accessibility with 
the latter finding that increased death-thought accessibility mediated the effects of ostracism on 
distress. Thus, as ostracism primes mortality salience, it is plausible that it activates the same 
TMT defense mechanisms triggered by more explicit death reminders. As previous work has 
found that people often respond to mortality salience with a psychological disconnection from 
nature, it is plausible a similar disconnection may be found in socially excluded individuals.   
This idea that social exclusion may have similar effects to priming mortality salience is 
also consistent with the Meaning Maintenance Model (Heine, Proulx, & Vohs, 2006) which 
subsumes mortality salience and social exclusion under the broad umbrella of “meaning threats”. 
Proulx and Heine (2006) define meaning threats as experiences that threaten the expected 
relationships by which people organize their perceptions of the world. According to the Meaning 
Maintenance Model, existential threats such as social exclusion, mortality salience, uncertainty 
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and lack of control can all be expected to have similar effects as the fundamental mechanism at 
play is a threat to meaning (Proulx & Heine, 2010).  
The Meaning Maintenance Model proposes that meaning threats lead to fluid 
compensation: whereby a threat to meaning in one domain can lead to a compensatory bolstering 
of meaning in another domain. It is possible that people may compensate for the threat of social 
exclusion by asserting their separateness from nature in an effort to regain a sense of meaning. 
However,  Passmore and Howell (2014) suggest that nature can be a source of meaning 
for many people and Howell et al. (2013) found that connectedness to nature is empirically 
associated with meaning-in-life. Thus, if connectedness to nature is a source of meaning, social 
exclusion may lead people to affirm a sense of connectedness to nature to deal with the 
psychological threat of social exclusion. I will now discuss evidence in support of this alternative 
hypothesis.  
Evidence in support of the compensation hypothesis  
The compensation hypothesis that social exclusion may increase connectedness to nature 
may at first seem counter intuitive considering the positive correlations between connectedness 
to humanity and connectedness to nature observed in Study 1 and in the literature (e.g. Lee et al., 
2015). However, positive correlations do not necessarily imply a positive causal relationship. 
Positive correlations can exist between variables that actually have a hydraulic relationship 
where an effect on one variable leads to the opposite effect on the other. In the case of social 
connectedness and connectedness to nature, both may positively correlate due to individual 
differences variables that guide feelings of connection (e.g. attachment style, moral 
expansiveness). However, at a causal level, as connectedness to nature has been suggested to be 
able to satisfy the need to belong (Mayer et al., 2009; Passmore & Howell, 2014), it may be that 
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social exclusion leads people to affirm their connection to nature in order to restore the need to 
belong.  
To illustrate this point, a useful parallel can be seen in research linking religiosity and 
social connection. Religiosity and social connection are often found to be positively correlated 
(Johnson & Mullins, 1989). However, as social exclusion causes people to search for sources of 
meaning and connectedness (De Wall et al., 2011; Hess & Ledgerwood, 2014), it can lead to an 
increase in religiosity (Aydin, Fischer, & Frey, 2010). So despite social connection and 
religiosity being positively correlated, decreasing social connection appears to cause an increase 
in religiosity. Similarly, it is possible that feelings of connection to nature could be increased 
after social exclusion as people affirm an attachment to the natural world to deal with the pain of 
disconnection from humanity.   
In fact, there is already some evidence that a hydraulic relationship may exist between 
different forms of connection. Throughout history, disconnection from outgroups has often been 
associated with strong in-group bonding. As just one example, Nazi Germany was characterized 
not only by its dehumanization of outgroups, but by a strong sense of connection to the 
Germanic Aryan ingroup. To experimentally test the hypothesis that connection to close others 
can facilitate the dehumanization of distant others, Waytz and Epley (2012) found that people 
who wrote about – or brought to the laboratory – a close friend or family member were more 
likely to dehumanize distant others. The authors argue that this occurs because people whose 
needs for social connection have been sated by close others have less need to humanize distant 
others in order to facilitate connection.  
Supporting this hypothesis, Epley, Akalis, et al. (2008) found that manipulating state 
loneliness led to an increase in the anthropomorphizing of non-human entities including animals. 
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The authors argue that this occurs to facilitate connection with these entities. Similarly, it is 
plausible that social disconnection could lead to increased anthropomorphism of nature as a 
whole (e.g. “Mother Earth”) in order to facilitate a connection with nature. As anthropomorphism 
of nature as a whole has been shown to increase connectedness to nature (Tam et al., 2013), it 
follows that social exclusion could increase connectedness to nature due to increased 
anthropomorphism.   
Arguing along similar lines, in a paper published subsequently to the completion of the 
first study in this chapter (Study 3), Poon et al. (2015) found that social exclusion resulted in 
increased desires to connect to nature: a construct operationalised through desire to spend time in 
nature and a reworded version of the Connectedness to Nature Scale that measured desires to 
feel a connection with nature, rather than one’s actual current feelings of connectedness to nature. 
Poon et al. (2015) also found greater intentions to engage in environmental behaviors in socially 
excluded participants, which they suggest occurs due to increased desires to connect to nature.  
Nevertheless, an increased desire to connect to nature does not necessarily entail an 
increased state level of connectedness to nature. An increased desire to connect to nature could 
also indicate a decreased state level of connectedness to nature. Analogous to how a reduction in 
social connection leads to greater motivation to connect with other people (Maner et al., 2007), 
lowered state feelings of connectedness to nature may (in part) give rise to increased desires to 
connect to nature . Thus, the results of Poon et al. (2015) do not necessarily indicate an increase 
in state feelings of connection to nature and could actually suggest state feelings of 
connectedness to nature are lower following social exclusion.  
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Study 3 
Aims 
The purpose of Study 3 was to test two competing hypotheses for an effect of social 
exclusion on state connectedness to nature. Although there was a trending effect of social 
exclusion in reducing connectedness to nature in Study 2, Study 3 aimed to clarify this effect by 
implementing a simpler design that avoided the pitfalls of using multiple outcome measures. 
Study 3 extends the literature as no published research to date has focused specifically on the 
effect of social exclusion on state connectedness to nature. 
Method 
Participants and Design 
Participants were 60 first-year psychology students at an Australian university who 
participated in return for course credit. Of these, eight were removed due to guessing the purpose 
of the study or misadventure (e.g. going on their phone, not following instructions). This left 52 
participants (42 females, Mage = 22.21 years, SD = 6.25). The study was advertised as being an 
investigation into concentration tasks. After reading a Participation Information Statement and 
signing a consent form, participants began the computerised experiment. As with Study 2, Study 
3 utilised the Cyberball ostracism paradigm. The procedure for Cyberball was identical to that 
used in Chapter 3. To avoid redundancy, the reader is referred to Chapter 3 for details on the 
ostracism manipulation.   
As with Study 2, after the completion of the Cyberball game, participants completed the 
International Positive and Negative Affect Schedule Short Form (I-PANAS-SF). Participants 
then completed the state version of the Connectedness to Nature Scale (Mayer & Frantz, 2004). 
Both of these measures are described in more detail in Chapter 3. In order to not affect the 
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outcome measures, the standard Cyberball manipulation check questions were presented after the 
measures. Finally, participants were verbally asked for feedback on the study and if they could 
guess the purpose of the study. They were then debriefed and the experiment concluded. 
Results 
Manipulation checks 
Participants in the exclusion condition (M = 4.12, SD = 1.05 reported feeling 
significantly more ignored than participants in the inclusion condition (M = 1.70, SD = .91, F(1, 
50) = 78.505, p < .001, ηp² = .61. Participants in the exclusion condition (M = 4.32, SD = .85) 
also reported feeling significantly more excluded than participants in the inclusion condition (M 
= 1.67, SD = .96), F(1,50) = 110.264, p < .001, ηp² = .69. Participants in the exclusion condition 
(M = 8.68, SD = 5.03 also estimated getting thrown less balls than participants in the inclusion 
condition (M = 31.59, SD = 14.50), F(1, 50) = 56.098, p <.001, ηp² = .529. 
Effect of ostracism induction on positive and negative affect 
Participants in the excluded condition (M = 1.82, SD = .69) reported feeling less positive 
affect than participants in the inclusion condition (M = 2.28, SD = .61), F(1,50) = 6.756,  p 
= .012, ηp² =.119. There was no significant effect of exclusion on negative affect with 
participants in the exclusion condition (M = .74, SD = .76) and inclusion condition (M = .96, SD 
= .95) having similarly low levels of negative affect, F(1,50) = .836, p = .365.  
Effect of ostracism induction on state Connectedness to Nature 
Participants in the exclusion condition (M = 3.01, SD = .45) reported significantly lower 
feelings of connectedness to nature than those in the inclusion condition (M = 3.34, SD = .52), 
F(1,50) = 6.248, p = .016, ηp² = .111.   
Mediating effect of positive affect.  
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As participants in the exclusion condition reported lower levels of positive affect and 
connectedness to nature, and as these two variables correlated (r = .37, p = .01), an exploratory 
mediation analysis was conducted to test whether the effects of exclusion on connectedness to 
nature was mediated by changes in positive affect. A bootstrapping mediation analysis using 
PROCESS (Hayes, 2016) Model 4 with 5000 iterations was conducted. The 95% confidence 
interval for the indirect effect included zero (LLCI
95% 
= -.2931, ULCI
95% 
= .0056) suggesting no 
significant mediating effect of positive affect. However, it should be noted that the confidence 
intervals only just included zero, suggesting the possibility of significant mediation with a larger 
sample size.     
Discussion 
Study 3 investigated the effects of social exclusion on feelings of connectedness to nature 
and affect, and found significant effects of a ball-throwing ostracism manipulation on state 
connectedness to nature and positive affect. Although it did not specifically measure 
connectedness to humanity, Study 3 thus provided preliminary evidence in support of the flow 
hypothesis that feelings of social disconnectedness may flow onto feelings of disconnection from 
the natural world.  
Study 3 also found an effect of exclusion on positive affect. However, the effect of 
exclusion on connectedness to nature was not significantly mediated by changes in positive 
affect, although this effect was approaching significance. Regardless, cross-sectional mediation 
models cannot rule out the possibility that the dependent variable is the mediator: a general sense 
of disconnection, including disconnection from nature, could be driving decreased positive affect. 
This challenge was taken up by Studies 5, 7 and 8 of this thesis which added further 
experimental conditions to investigate the possible effects of affect on connectedness to nature.    
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Study 4 
Study 4 sought to replicate and extend the findings of Study 3. During the data collection 
phase of Study 3, Poon et al (2015) published their work demonstrating significantly higher 
levels of desires to connect to nature and pro-environmental behavior in ostracized individuals.  
 At first, their findings that ostracism increased desires to connect to nature seemed to 
contradict the results of Study 3.  However, as noted in the introduction to this chapter, it is 
possible that an increased desire to connect to nature may be driven by a decreased sense of 
connection to nature in the same way that decreased feelings of social connectedness increase 
motivations to restore social connection (e.g. Maner et al., 2007). Thus, the first aim of Study 4 
was to investigate whether a decreased state connectedness to nature could account for Poon et 
al.’s (2015) finding that ostracism increased desires to connect to nature. To test this, Study 4 
included measures of state connectedness to nature and desires to connect to nature; and in the 
event that the results of Study 3 and Poon et al. (2015) would be replicated, the aim was to 
testing whether state connectedness to nature was a mediator of the effects of exclusion on 
desires to connect to nature.  
A second aim was to critically assess the claim of Poon et al. (2015) that ostracism leads 
to increased desires to connect to nature. This aim was distinct from the first aim insofar as it 
involved testing whether ostracism actually does lead to increased desires to connect to nature, 
whereas the first aim was to test whether any observed effect of exclusion on desires to connect 
to nature is being driven by decreased state connectedness to nature. Although it is possible that 
exclusion may have the opposite effect on desires to connect to nature and state connectedness to 
nature, the same theoretical considerations raised in the introduction for a negative effect of 
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exclusion on state connectedness to nature may also apply to desires to connect to nature. It is 
possible that in order to deal with existential anxiety raised by exclusion, people may feel less 
connected to nature and also desire to feel this way following exclusion. 
In hypothesizing that ostracism leads to increased desires to connect to nature, Poon et al. 
(2015) make the strong claim that “nature represents an important source of bonding and 
connection” (p.117). However, as discussed in both the introduction to this thesis, and the 
introduction to this chapter, people have motivations to both connect with nature and to 
dissociate themselves from nature, and it is not necessarily clear which should have a stronger 
effect in guiding the cognition of ostracized individuals. As discussed by Ulrich (1995), biophilic 
tendencies exist in conjunction with biophobic tendencies. Although it is possible that desires to 
connect to nature may be amplified by exclusion in order to sate the need to belong, exclusion 
may also amplify perceptions of threat, and thus amplify biophobic responses, motivating a 
desire to disconnect from the natural world. It is not clear that a generalized human response to 
exclusion should be to desire to connect to nature, as many people may also desire to dissociate 
themselves from nature following exclusion.   
A third aim of Study 4 was to attempt to replicate Poon et al.’s (2015) finding that 
ostracism increases pro-environmental behavior.  There are issues with the theoretical rationale 
for this hypothesis, which raises concerns for the generalisability of this result. Firstly, for 
reasons just articulated, the hypothesis that ostracism leads to increased desires to connect to 
nature for all or most people is questionable. Thus, as they propose ostracism increases 
environmental behavior because of an increased desire to connect to nature, the hypothesis that it 
will increase pro-environmental behavior is also questionable.  
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Secondly, even assuming that desires to connect to nature are increased following 
ostracism, there is still the question of which is a stronger determinant of pro-environmental 
behavior: the desire to connect to nature or actual current feelings of connectedness to nature. 
The fact that Study 3 found that ostracism decreased state connectedness to nature suggests an 
alternative hypothesis: excluded people may be less motivated to engage in environmentally 
friendly behaviors as they feel less connected to nature. People might desire to connect to nature, 
but without actually feeling a connection with nature, these desires might not translate into pro-
environmental behavior.  
A useful concept to illustrate this point is the philosophical concept of a second-order 
desire: a desire to have a desire that one may or may not have. There are many examples in life 
of second-order desires that do not translate into behavior. For instance, one may desire to have a 
desire to help people if they think they would be happier if they had that desire. However, this 
does not necessarily entail that they will actually help people, as they still do not have the first-
order desire to help someone. Although state connectedness to nature itself is not strictly a desire, 
the analogy is still useful. A person may desire to feel connected to nature but this does not entail 
that they actually feel connected to nature, and as such, may not be motivated to protect the 
environment. A person who wants to feel close to nature, but does not, may be unwilling to act to 
protect nature in the same way that a person who wants to feel close to people, but does not, may 
be unwilling to help other people. Thus, it is unclear whether a desire to connect to nature 
without accompanying feelings of actual connectedness to nature would be a strong predictor of 
pro-environmental behavior.  
Poon et al. (2015) also cite studies showing that ostracism increases pro-social behavior 
in order to further support their hypothesis that ostracism increases pro-environmental behavior. 
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Indeed, to the extent that a significant motivator of pro-environmental behavior is the desire to 
help fellow humans (see Stern et al., 1999), pro-environmental behavior can be construed as a 
form of pro-social behavior. However, the link between ostracism and pro-social behavior is a lot 
more complex than Poon et al. (2015) portray; only findings suggesting exclusion leads to pro-
social behavior are included in their review and they ignore the amount of substantial research 
demonstrating effects of exclusion in reducing pro-social behavior and empathy, and increasing 
anti-social, aggressive behavior (DeWall, Twenge, Gitter, & Baumeister, 2009; Twenge & 
Baumeister, 2005; Twenge et al., 2001; Twenge et al., 2002; Twenge, Zhang, et al., 2007; 
Warburton, Williams, & Cairns, 2006). These findings are not unique to any specific exclusion 
manipulation. Although early work looking at the effects of exclusion in reducing pro-social 
behavior largely used the “getting to know you” and “future alone” paradigms discussed in 
Chapter 3, subsequent research using ostracism paradigms also replicated these effects 
(Warburton et al., 2006). These findings dovetail with emotion research which suggests that 
positive emotions can increase pro-social behavior (George, 1991). As exclusion creates an 
aversive state characterized by low levels of positive affect (Twenge et al., 2003), it is hardly 
surprising that excluded individuals are often not motivated to engage pro-socially.  
This bias on the behalf of Poon et al. (2015) is especially confusing as members of the 
same research team previously argued that ostracism leads to feelings of entitlement and found 
that ostracized people were more willing to cheat on a task in order to make undeserved money 
(Poon, Chen, & DeWall, 2013). This finding on its own raises questions about the veracity of the 
claim that ostracism increases pro-environmental behavior. If people are feeling more entitled 
and willing to engage in immoral behavior for financial gains following ostracism, it would be 
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unlikely that ostracism increases pro-environmental behavior which often involves a monetary 
cost and forgoing a sense of material entitlement. 
Nevertheless, there is substantial evidence that exclusion can lead to increased pro-social 
responses under specific conditions. It appears one key factor that determines whether exclusion 
causes pro or anti-social behavior appears to be the potential for the target of that behavior to be 
a source of social reconnection. Maner et al. (2007) conducted six studies to address what they 
term “the porcupine problem”: the fact that excluded individuals must balance a desire to 
reconnect (porcupines need to huddle together for warmth) with a desire to avoid further social 
pain (the porcupines may spike each other).  They concluded that excluded individuals act more 
pro-socially in face-to-face encounters with new people (i.e. not the source of the exclusion). 
However, supporting previous research (e.g. Twenge, Baumeister, Tice, & Stucke, 2001; 
Twenge & Campbell, 2003), Maner et al. (2007) found that exclusion decreased pro-social 
behavior towards targets with whom face to face interaction was not expected.  
One potential explanation suggested by Warburton et al. (2006) for these effects can be 
derived from Williams’ (2007) needs fortification account of how people attempt to deal with 
ostracism. Warburton et al. (2006) suggest that ostracized individuals will focus on restoring 
whatever need is most salient to them that is capable of being restored. When presented with a 
realistic, meaningful opportunity to restore the need to belong in a face-to-face encounter, 
ostracized individuals will respond with pro-social behavior aimed at restoring belongingness. 
However, when such an opportunity is not forthcoming, ostracized individuals will attempt to 
restore needs for power and control and will engage in anti-social behavior aimed to meet these 
needs. Supporting this hypothesis, Warburton et al. (2006) found that restoring control could 
significantly reduce aggressive responses following exclusion.  
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In sum, exclusion appears to only cause pro-social behavior in order to facilitate 
connection with present, meaningful sources of reconnection. However, as the human 
beneficiaries of pro-environmental behavior are generally distant, there is no clear route through 
which behaving environmentally would facilitate a connection with those people in order satisfy 
the need to belong. Thus, the tendency of exclusion to reduce pro-social behavior towards distant 
others who are not sources of reconnection suggests that exclusion may actually decrease pro-
environmental behavior. 
Further support for this hypothesis comes from the threat compensation literature. The 
introduction of this chapter already discussed how meaning threats may impact feelings of 
connectedness to nature. However, there is further evidence from the threat compensation 
literature that meaning threats might reduce pro-environmental behavior, above and beyond their 
effects of connectedness to nature. For instance, research from Jost and colleagues into System 
Justification Theory (see Jost, Banaji & Nosek, 2004) suggests that peoples’ responses to 
existential threats tend to be in the direction of justifying the existing social order. System 
justification is thought to occur after existential threats as clinging to the status quo can be a 
means of fortifying threatened epistemic, existential and relational needs: system justification 
can help restore certainty, symbolic immortality and the sense of a shared social reality (Jost et 
al., 2004). 
Feygina, Jost, and Goldsmith (2010) provide evidence that system justification is strongly 
tied in with skepticism towards anthropogenic climate change and a decreased willingness to 
engage in pro-environmental behavior. Goldsmith, Feygina, and Jost (2013) further show that the 
observed gender gap in pro-environmental behavior can be explained by differences in system 
justification tendencies: women tend to engage in less system justification and perform more 
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pro-environmental behavior. Hennes, Ruisch, Feygina, Monteiro, and Jost (2016) found that 
people both experimentally induced (Study 1) and dispositioned (Studies 2 and 3) to engage in 
system justification were more likely to downplay the threat posed by anthropogenic climate 
change.  
Might exclusion lead to system justification tendencies? To the extent that exclusion 
raises mortality salience, threatens ones sense of control and potentially threatens ones 
perception of a sense of shared reality with others, it can be plausibly hypothesized to increase 
system justification. In a review of extant research on death anxiety and political cognition, Jost, 
Glaser, Kruglanski, and Sulloway (2003) conclude that death anxiety tends to lead people to 
embrace conservative worldviews. For instance, at a correlational level, Jost et al. (2003) found 
that fear of death was strongly linked with conservatism. Furthermore, making threats such as 
terrorism salient makes people more conservative (Schimel et al., 1999; Thórisdóttir & Jost, 
2011; Ullrich & Cohrs, 2007). Importantly for the present research, these effects have also been 
found in politically liberal samples: studies conducted during the presidency of George W. Bush 
found increased support for the president amongst American college students primed with 
mortality salience (Cohen, Ogilvie, Solomon, Greenberg, & Pyszczynski, 2005; Landau et al., 
2004). Further evidence suggests that mortality salience can make people become more 
materialistic (Dar-Nimrod, 2012; Rindfleisch & Burroughs, 2004): a value at odds with pro-
environmental behavior.   
As well as inducing mortality salience, research also suggests that exclusion represents a 
threat to people’s need for control (Warburton et al., 2006). This is pertinent as people can 
attempt to deal with such threats by bolstering their faith in existing institutions to regain a sense 
of control (Kay, Whitson, Gaucher, & Galinsky, 2009). Markowitz, Goldberg, Ashton, and Lee 
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(2012) suggest that willingness to break with convention plays a significant part of what they 
term the “pro-environmental personality”. This finding is pertinent as exclusion tends to increase 
conformity (Williams, Cheung, & Choi, 2000) thus, the effects of ostracism in increasing 
conformity may lead people  away from pro-environmental values which go against the status 
quo.  
Although to the author’s knowledge, no research to date has explicitly investigated the 
effects of exclusion on increasing status quo values and system justification, the evidence 
presented here suggests that it is plausible that this may be the case. To the extent that 
environmentalism poses a threat to the status quo values of materialism and free enterprise, 
social exclusion could actually reduce support for environmentalism, as people seek to justify the 
current social order to better deal with their threatened relational needs, sense of control, and the 
increased mortality salience caused by social exclusion. 
It is for similar concerns around threat compensation that have led psychologists and 
policy makers to turn to positive framing of environmental issues, rather than an approach based 
on scaring people into behavior change; scare campaigns only appear to work when paired with 
high levels of efficacy that the problem can be fixed (Xue et al., 2016). Unless there are high 
levels of efficacy, then increased fear leads to fear-control processing whereby people deny or 
minimize the threat (Feinberg & Willer, 2011). Similarly, threatening a person’s sense of control 
and meaning with social exclusion may activate fear-control processing, leading to minimizing 
the threat of environmental issues and may thus lead to lowered pro-environmental behavior.  
To sum up, there is sufficient theoretical and empirical evidence to suggest an alternative 
hypothesis to that put forth by Poon et al. (2015): that social exclusion decreases pro-
environmental behavior. Firstly, it is questionable whether exclusion does create increased 
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desires to connect to nature in most people as there are reasons to believe that many people may 
desire to dissociate themselves from nature following exclusion. Secondly, even if exclusion 
does create desires to connect to nature, the fact that Study 3 found decreased state 
connectedness to nature implies that excluded people may be less motivated to engage in pro-
environmental behavior. Thirdly, the literature strongly suggests that exclusion reduces pro-
social behavior with the exception of instances where pro-social behavior would provide a 
chance for a meaningful connection with a face to face partner. As a significant factor behind 
pro-environmental behavior is altruism towards distant humans of the present and future, the 
effects of exclusion in reducing pro-social behavior to distant others may result in decreased pro-
environmental behavior.  Fourthly, there is evidence to suggest that meaning threats tend to lead 
to increased system justification and support for status quo values. As such, insofar as exclusion 
raises mortality salience and threatens relational and control needs, it may lead to increased 
system justification, thus lowering support for environmentalism, which poses a threat to the 
capitalistic economic and political hegemony.  
Aims 
There were three main aims to Study 4. Firstly, it aimed to replicate the result of Study 3 
that exclusion causes decreased state levels of connectedness to nature. Secondly, it tested the 
findings of Poon et al. (2015) that exclusion causes increased desires to connect to nature and 
pro-environmental behaviors. Thirdly, it aimed to investigate whether any potential effects of 
exclusion on desires to connect to nature and pro-environmental behavior were mediated by 
changes in state connectedness to nature.  
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Method 
Participants and Procedure 
A total of 72 first-year psychology students completed the study for course credit. Of 
these, 6 were eliminated either because they guessed the aim of the study or from misadventure, 
leaving a total of 66 participants (52 female, Mage = 19.41 years, SD = 1.60) 
As in Studies 2 and 3, participants first played Cyberball. As in Study 3, they then 
completed the PANAS-SF and the state version of the Connectedness to Nature Scale. 
Participants were then instructed that the questions they would see on the next page would be 
similar to those on the prior page, but that the questions were now worded to measure how they 
currently desire to feel, rather than how they actually felt. The participants then completed a 
desire version of the Connectedness to Nature Scale with the items now worded to ask 
participants how much they desired to feel connected to nature. For example, in the state version 
an item would read “At the present moment, I feel a kinship with animals and plants”, whereas 
the desire to connect version would read, “At this present moment, I want to feel a kinship with 
animals and plants”. As with the Connectedness to Nature Scale, the items in the desire version 
were scored on a 5-point Likert scale. Lastly, participants answered six questions from O'connor, 
Bord, and Fisher (1999) assessing how participants would vote in hypothetical referendums on a 
5-point scale from Definitely No to Definitely Yes. An example question is “For each of the 
following, please indicate by circling how you would vote if a national referendum was held to 
establish: A 10-cent per litre tax on petrol, over and above existing gas taxes, to reduce driving, 
thus reducing CO2 levels”. Although support for environmental policies is slightly conceptually 
distinct from intentions to engage in pro-environmental behavior, there are strong similarities. 
For instance, both intentions to engage in pro-environmental behavior (e.g. recycling) and 
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support for environmental policies (e.g. higher taxes on fuel) requires trading off an 
inconvenience to the self for a gain to others and the environment. The scales used can be seen in 
Appendix C.  
Results 
Correlations between Dependent Variables 
Table 4 shows the correlations between study variables. The state version of the 
Connectedness to Nature Scale and the desire version had a moderate positive correlation. 
Interestingly, support for environmental policies was significantly correlated with desires to 
connect to nature, but not state connectedness to nature. Unlike Study 3, positive affect did not 
significantly correlate with connectedness to nature, although it was marginally significant at 
the .05 level (p = .057). 
Table 5. Pearson’s product moment bivariate zero-order correlation coefficients between Study 
4 variables (N = 66) 
 M(SD) 1 2 3 4 5 
1. Connectedness to nature 3.13(.52) (.81)     
2. Desire to Connect 3.69(.55) .42*** (.85)    
3. Environmental Policies 3.12(.59) .20 .31* (.50)   
4. Positive Affect 1.42(.79) .23 .05 .04 (.84)  
5. Negative Affect .28(.40) -.10 .23 -.13 -.19 (.67) 
Note: *p < .05, **p < .01,**p < .001 Cronbach’s alphas for each scale in parentheses 
on main diagonal  
 
Manipulation check 
Participants in the exclusion condition (M = 4.03, SD = 1.16 reported feeling 
significantly more ignored than participants in the inclusion condition (M = 1.75, SD = .73, F(1, 
64) = 94.601, p < .001, ηp² = .60. Participants in the exclusion condition (M = 4.27, SD = .74) 
also reported feeling significantly more excluded than participants in the inclusion condition (M 
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= 1.58, SD = .60), F(1, 64) = 263.506, p < .001, ηp² = .81. Participants in the exclusion condition 
(M = 7.83, SD = 5.99 also estimated getting thrown less balls than participants in the inclusion 
condition (M = 31.51, SD = 9.07), F(1,64) = 148.587, p= < .001, ηp² = .702.  
Effect of ostracism induction on affect 
Participants in the excluded condition (M = 1.11, SD = .78) reported feeling less positive 
affect than participants in the inclusion condition (M = 1.69, SD = .70), F(1,64) = 10.104, p 
= .002, ηp² = .136. Unlike Study 3, participants in the excluded condition (M = .44, SD = .49) 
also reported significantly more negative affect than participants in the inclusion condition (M 
= .15, SD = .25) F(1,64) = 9.677, p = .003, ηp² = .131. 
Effect of ostracism induction on state Connectedness to Nature. 
Participants in the exclusion condition (M = 2.99, SD = .42) reported significantly lower 
feelings of connectedness to nature than those in the inclusion condition (M = 3.25, SD = .58),  
F(1,64) = 4.112, p = .047, ηp² = .060.   
Effect of ostracism induction on Desiring to Connect to Nature. 
There was no significant difference in levels of desiring to connect to nature between 
excluded (M = 3.61, SD = .56) and included participants (M = 3.75, SD = .54), F(1,64) = 1.063, p 
= .306. 
Effect of ostracism induction on support for environmental policies 
There was no significant difference in support for environmental policies between 
excluded (M = 3.04, SD = .54) and included participants (M = 3.19, SD = .63), F(1,64) = .930, p 
= .339. 
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Mediation analysis  
Unlike Study 3, despite having a larger sample size, the relationship between positive 
affect and state connectedness to nature did not reach significance, so no mediation analysis was 
conducted. This is because if the correlation between the mediator and dependent variable does 
not reach significance, the mediation will necessarily be insignificant.  
Discussion  
Study 4 replicated the findings of Study 3 with excluded participants reporting lower 
state levels of connectedness to nature. Although Poon et al. (2015) found an effect of ostracism 
in increasing desires to connect to nature and intentions to engage in environmental behaviors, 
Study 4 found no effect of exclusion on desires to connect to nature or support for environmental 
policies. These findings will be discussed in more detail after Study 5 which also investigated the 
effects of exclusion on these outcomes.  
Study 5 
Aims 
Study 5 was conducted to test for the stability and generalizability of these effects (or 
lack thereof) through the implementation of another exclusion paradigm: future alone (as 
discussed in Chapter 3). There were two purposes for this: firstly, it is important to validate the 
results of social exclusion studies using multiple methods to investigate whether the effects are 
due to specific features of any given paradigm or general effects of threats to the need for 
belonging. Poon et al. (2015) focus specifically on ostracism, but their theoretical logic can also 
be applied to other exclusion paradigms. Poon et al. (2015) suggest that the effect of ostracism 
on desires to connect to nature is mediated by a threatened need to belong. Following this logic, 
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other exclusion paradigms that threaten the need to belong should also increase desires to 
connect to nature.  
Another reason for the use of the future alone paradigm is that it comes with a ready-
made negative control condition. The inclusion of this condition allows the investigation of 
whether the effects of exclusion are unique to exclusion or whether any sort of negative state 
leads to decreased connectedness to nature. One key question was the extent to which the effects 
of Study 3 and 4 with exclusion reducing state connectedness to nature may have been due to the 
fact that exclusion lowered positive affect. Although the relationship between positive affect and 
connectedness to nature did not reach significance in Study 4 and no mediation analysis was 
conducted, the fact that the mediation was almost significant in Study 3 was deemed to warrant 
the inclusion of a negative control condition that may worsen mood, but not threaten the need to 
belong.  Furthermore, there is some evidence to suggest that the future alone condition itself may 
not worsen mood (Bernstein & Claypool, 2012; Gerber & Wheeler, 2009). Thus if people who 
are told that they will be alone later in life show decreased connectedness to nature, but no 
worsened mood, then this would provide evidence both that the effects of exclusion on state 
connectedness to nature are not specific to the exclusion paradigm and also cannot be attributed 
to mood. Thus, for the twin reasons of having a negative control condition and past research 
demonstrating that the future alone condition itself may not worsen mood, the future alone 
manipulation was deemed ideal to test for the unique effects of threatening the need to belong on 
connectedness to nature, beyond the general effect of mood.   
Another aim of Study 5 was to investigate a potential moderator on the effects of 
exclusion on connectedness to nature: political orientation. An ongoing debate in existential 
psychology is the extent to which meaning threats lead to bolstering of the status quo  (e.g. Jost 
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et al., 2004) or whether they lead to ideological polarization. System Justification Theory (Jost et 
al., 2003) suggests that people tend to bolster the status quo in response to existential threats such 
as mortality, uncertainty and lack of control. However, researchers from a Terror Management 
Theory perspective have argued that existential threats lead people to cling to their own 
worldview (Greenberg & Jonas, 2003). As opposed to studies that found an effect of threat in 
increasing conservative attitudes (even for progressives), other studies have found that individual 
values moderate the effects of mortality salience (Greenberg, Simon, Pyszczynski, Solomon, & 
Chatel, 1992). While a person with conservative beliefs may deal with existential threats by 
clinging to those beliefs, a progressive may cling to a progressive worldview. As discussed 
throughout this chapter, exclusion can be viewed as a type of existential threat raises mortality 
salience (Steele et al., 2014), and threatens people’s sense of meaning and control (Stillman et al., 
2009; Twenge et al., 2003; Zadro, Williams, & Richardson, 2004). As such, it may lead to 
defense of one’s own worldview.     
There are at least two reasons why political orientation is a useful moderator to consider 
in the present context. Firstly, a significant difference between modern progressive and 
conservative worldviews can be seen in attitudes towards the free market system. As 
environmental policies are generally considered threats to the laissez-faire worldview, 
conservatives are especially averse to these policies (Allen, Castano, & Allen, 2007; Hornsey, 
Harris, Bain, & Fielding, 2016). In fact, Health and Gifford (2006) argue that the threat climate 
change poses to the long term viability of the free-market system is a contributor to why many 
conservatives are skeptical of the science behind climate change. As such, it may be that 
conservatives may exhibit world-view defense after exclusion by defending the laissez-faire 
worldview, resulting in lowered support for environmental policies. For progressives who do not 
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have an adherence to a free market worldview (Boaz, 1997; Graham, Haidt, & Nosek, 2009), 
exclusion may not reduce support for environmental policies, but may in fact increase support 
for pro-environmental policies.  
A second reason for the inclusion of political orientation as a potential moderator was its 
ability to act as a proxy for environmental values: progressives tend to be higher on pro-
environmental values (Allen et al., 2007; Neumayer, 2004; Tognacci, Weigel, Wideen, & 
Vernon, 1972). Supporting the hypothesis that people will bolster their own political worldview 
when faced with an existential threat, Vess and Arndt (2008) found that although mortality 
salience decreased environmental concerns in individuals who reported low levels of 
environmental values, it increased environmental concerns in those who reported higher levels. 
Similarly, there may be an moderating effect of pro-environmental values in the effects of 
exclusion on connectedness to nature and support for pro-environmental policies. It is plausible 
that politically progressive people (in whom pro-environmental values tend to be more prevalent) 
may respond to exclusion by affirming ta connection to nature and exhibiting higher intentions to 
engage in pro-environmental behavior. In sum, the tendency of conservatives to be lower in pro-
environmental values and higher in support for a lassaiz-faire economic worldview supports a 
hypothesis that the effects of exclusion in decreasing connectedness to nature and support for 
pro-environmental policies may be stronger for conservatives. Conversely, progressives may 
show no effect, or the opposite effect. Although both System Justification Theory and Terror 
Management Theory would both predict decreased support for pro-environmental policies 
following exclusion among conservatives, two opposing hypotheses for an effect on progressives 
can be derived from these theories. As previous studies in the threat compensation literature have 
found conflicting findings regarding whether, after meaning threats, people tend to bolster the 
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mainstream, hegemonic worldview or bolster their own personal worldview (Greenberg & Jonas, 
2003; Jost et al., 2003), there was no strict hypothesis made in the present study for the direction 
of an effect of exclusion on nature-related outcomes for progressives. However, it was 
hypothesized that there would be effects of exclusion in decreasing connectedness to nature and 
support for pro-environmental policies for conservatives, and that this effect would be more 
pronounced than any effects for progressives.  
Method 
Participants and procedure  
A total of 303 first-year undergraduate participants at an Australian university completed 
a computerized experiment for course credit. Of these, 22 were eliminated from the data analysis 
either because they guessed the feedback was faked and aimed to manipulate them or due to 
misadventure. This left a total of 281 participants (84 males, Mage = 20.12 years, SD = 1.35). 
 This sample size was increased from previous studies for two reasons. Firstly, testing for 
interactions between exclusion and political orientation required a larger sample. Secondly, a 
larger sample size helps defend against a common criticism against null effects, that the power 
was not sufficient to detect an effect. As Study 4 found no significant main effects of exclusion 
on desire to connect to nature and support for environmental policies, Study 5 aimed to confirm 
this finding with a better powered experiment.  
The study was advertised as a study into people’s personalities where they could find out 
information about their personality type. After arriving at the laboratory and providing consent, 
participants first completed basic demographics, which this time included participants rating 
themselves on a 7-point scale from Strongly Conservative to Strongly Progressive. This simple 
measure of political orientation has been successfully used in previous research and although it 
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does not capture all nuances in political orientation, previous research suggests that it validly 
captures political affiliation (e.g. Graham et al., 2009). There was one modification to the item: 
the term “progressive” was used to replace “liberal”; as in Australia, the Liberal Party is a major 
center-right political party and the term “liberal” is generally not associated with left-wing 
politics.  
Participants then completed the personality questionnaire which was ostensibly to give 
them true feedback about their personality. Typically, the future alone paradigm has used the 
Eysenck Personality Inventory (Eysenck & Eysenck, 1975) in order to provide false personality 
feedback. However, there are concerns around the validity of this measure (Goh, King, & King, 
1982). Accurate feedback provided to participants on the extraversion component of the test is 
more likely to convince the participant if the test is valid, as it is more likely to accurately 
represent their levels of extraversion. To this end, we used the 50-item 
International Personality Item Pool (IPIP; (Goldberg, 1999): a well-validated measure of the Big 
5 personality dimensions that exists in the public domain. Ten items are included for each of the 
Big5 personality domains: extraversion, conscientiousness, agreeableness, emotional stability 
and openness to experience. Participants are asked to rate how much each statement applies to 
them on a 5-point Likert-type scale from Not at all to Extremely.  
We considered investigating the moderating effects of personality domains on the effects 
of exclusion though ruled against it, as this would have inflated Type-I error to an unreasonable 
level. As there were four experimental conditions, k-1 interaction dummy variables would need 
to be inputted into the model, meaning three additional interaction variables per personality 
domain, making a total of 15 additional interaction variables, on top of the 5 main effects of the 
personality variables. Including these in the model without modifying the significance level 
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would likely lead to spurious findings. Alternatively, modifying the significance level to control 
for these multiple comparisons (e.g. using the Bonferroni procedure) would have resulted in a 
substantial inflation of Type-II error rates for the hypothesized effects of condition and political 
orientation. Thus, it was deemed prudent to not investigate the moderating effects of personality 
as we had made no specific hypotheses for the personality variables.  
As is the common procedure for this paradigm (see Twenge et al., 2001), participants 
first received true feedback on their results for the Extraversion component which was calculated 
by splitting people into three groups: High, Medium and Low Extraversion. Participants who 
scored in the highest third (i.e. a mean score of 3.33-5) on the Extraversion dimension received 
the following feedback which was delivered electronically on the computer screen: “You tend to 
be quite extraverted.  People who are high in extraversion tend to seek out social stimulation and 
opportunities to engage with others. They enjoy human interactions and tend to be 
enthusiastic, talkative, assertive, and gregarious. These individuals are often described as 
being full of life, energy and positivity”.  
Participants who scored in the middle range (i.e. 1.66-3.33) on Extraversion read: “You 
tend to be neither too introverted or extraverted. People who are high in extraversion tend to 
seek out social stimulation and opportunities to engage with other. On the other hand, people 
who are introverted tend to be inward turning, or focused more on internal thoughts, feelings 
and moods rather than seeking out external stimulation. You are neither too introverted or 
extraverted”. 
Participants who scored at the lower end (i.e. 0-1.66) of the Extraversion dimension read: 
“You tend to be quite introverted.  People who are introverted tend to be inward turning, or 
focused more on internal thoughts, feelings and moods rather than seeking out external 
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stimulation. Introverts tend to be more quiet, reserved, and introspective. Unlike extraverts who 
gain energy from social interaction, introverts have to expend energy in social situations”. 
Participants were then randomly allocated to four feedback conditions also taken from 
Twenge et al. (2001). In three of the conditions, participants then received information about 
their predicted “life trajectory”. In the future alone (exclusion) condition, the participant received 
electronic feedback that read: “You're the type who will end up alone later in life. You may have 
friends and relationships now, but by your mid 20s
6
 most of these will have drifted away. You 
may even marry or have several marriages, but these are likely to be short-lived and not 
continue into your 30s. Relationships don't last, and when you're past the age where people are 
constantly forming new relationships, the odds are you'll end up being alone more and more”.  
In contrast, people in the inclusion condition received “You're the type who has 
rewarding relationships throughout life. You're likely to have a long and stable marriage and 
have friendships that will last into your later years. The odds are that you'll always have friends 
and people who care about you”. Participants in the misfortune control condition were told 
“You're likely to be accident prone later in life—you might break an arm or a leg a few times, or 
maybe be injured in car accidents. Even if you haven't been accident prone before, these things 
will show up later in life, and the odds are you will have a lot of accidents”. Finally, a quarter of 
participants were allocated to receiving no additional feedback after their Extraversion feedback.   
Following this, participants moved onto the outcome measures, ostensibly to gather more 
information about their personality for the next stage of the experiment. As in Study 4, 
                                                 
 
6
 It was realized after running analyses that this question may not be ideal with an Australian first-year 
undergraduate population which has a significant proportion of mature aged students. To control for this, we reran 
all analyses omitting the ten participants who were over the age of 24. However, no significant changes to effects 
were noted, and the original analyses are reported here.  
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participants then completed the short-form PANAS, the state version of the Connectedness to 
Nature Scale, the desire version of the Connectedness to Nature Scale and the same six questions 
from O'connor et al. (1999) measuring support for environmental policies.  
Results 
Correlations between study variables  
Correlations between study variables can be seen in Table 5. As with Study 4, 
connectedness to nature and desires to connect to nature were strongly related. Both variables 
positively correlated with support for environmental policies to a similarly moderate degree. 
Political orientation had small to moderate positive correlations with all three of the 
aforementioned variables. As with earlier studies, positive affect positively correlated with 
connectedness to nature, although not with desires to connect to nature and support for pro-
environmental policies.  Interestingly, desires to connect to nature, but not state connectedness to 
nature, showed a small but significant negative correlation with emotional stability. 
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Table 6. Pearson’s product moment bivariate zero-order correlation coefficients between Study 5 variables (N = 281) 
 M (SD) 1 2 3 4 5 6 7 8 9 10  
1. Emotional Stability 3.20(.64) (.78)           
2. Agreeableness 3.57(.76) -.10 (.77)          
3. Conscientiousness 3.18(.65) -.02 -.03 (.64)         
4. Openness to Experience 3.60(.55) -.15** .04 .05 (.73)        
5. Extraversion 2.67(.76) .23*** .36*** -.02 .19** (.85)       
6. Positive Affect 2.33(.71) .11 -.04 .34*** .18** .13* (.80)      
7. Negative Affect .81(.80) -.37*** .24*** -.16** .00 -.12* .04 (.85)     
8. Connectedness to Nature 3.10(.63) .00 .09 .03 .12 -.02 .18* -.04 (.86)    
9. Desire to Connect to Nature 3.62(.67) -.15* .16** -.08 .07 -.01 .05 .09 .73*** (.88)   
10. Support for Environmental 
Policies 
2.62(.61) -.09 -.03 -.07 .15* -.03 .07 .07 .32*** .32*** (.71) 
 
11. Political Orientation 4.54(1.21) -.11 .08 -.13* .18** .00 -.02 .06 .16** .22*** .36*** N/A 
Note: *p < .05, **p < .01, ***p < .001, Cronbach’s alphas for each scale in parentheses on main diagonal 
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Effects of feedback manipulation 
Means and standard deviations of each dependent variable can be seen in Table 7.  
Effect of feedback manipulation on affect. There were no significant differences 
between groups on state levels of positive affect, F(3,277) = .964, p = .410. However, there were 
significant differences between groups in state levels of negative affect, F(3,277) = 4.718, p 
= .003, ηp² = .049. Pairwise comparisons using the Tukey HSD test revealed that negative affect 
was significantly higher in the exclusion condition (M = 1.06, SD = .80) compared to the 
inclusion condition (M = .57, SD = .71), p = .002. There were no other significant pairwise 
comparisons. 
Effect of feedback manipulation on Connectedness to Nature. There were no 
significant differences between conditions on state levels of Connectedness to Nature, F(3,277) 
= .863, p = .461. 
Effect of feedback manipulation on Desiring to Connect to Nature. There were no 
significant differences between groups on state levels of Desiring to Connect to Nature, F(3,277) 
= .645, p = .587. 
Effect of feedback manipulation on Environmental Policies. There were no significant 
differences between groups on support for environmental policies, F(3,277) = .875, p = .454.  
 
Table 7. Means and standard deviations of dependent variables across experimental conditions 
 Inclusion Control Misfortune Exclusion 
Positive Affect 2.45(.65) 2.32(.77) 2.29(.62) 2.26(.79) 
Negative Affect .57(.72) .76(.79) .86(.77) 1.06(.86) 
Connectedness to Nature 3.19(.63) 3.05(.69) 3.04(.56) 3.12(.63) 
Desires to Connect to Nature 3.69(.60) 3.55(.67) 3.59(.71) 3.66(.71) 
Support for pro-environmental policies 2.64(.59) 2.71(.68) 2.54(.53) 2.61(.62) 
Note: Standard deviations in parentheses 
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Moderation of condition by political orientation  
Multiple linear regression models were implemented in order to test for the role of 
political orientation in moderating the effects of the exclusion condition on connectedness to 
nature, desires to connect to nature and support for environmental policies. Dummy variables 
were created for the experimental conditions, with the control (no feedback) condition being the 
reference variable. This created three dummy coded variables each comparing the inclusion, 
misfortune and exclusion conditions to the other conditions. For instance, the variable “exclusion 
dummy” was coded as 1 for participants in the exclusion condition and 0 for participants in the 
other three conditions.   These three dummy-coded variables, along with political orientation 
(mean-centred) were entered into the first step. Variables for the interaction between the dummy 
variables and political orientation were calculated and included in the second step of the models.  
Connectedness to nature. As seen in Table 8 and Figure 97, the interactions of the 
Exclusion and Inclusion Dummy coded variables were significant; however, both of these 
interaction terms were in the same direction, and virtually identical. Relative to the control group, 
both exclusion and inclusion appeared to be strengthening the relationship between political 
orientation and connectedness to nature. Although these effects appeared virtually identical, in 
order to confirm that the exclusion and inclusion slopes were statistically indistinguishable we 
ran another identical regression analysis except with the inclusion condition as the reference 
variable. Thus, we had three dummy coded variables for the exclusion, misfortune and control 
                                                 
 
7
 Although color figures are usually discouraged in APA formatting, the similarity in some slopes in 
Figures 9, 10 and 11 meant that distinguishing between lines using monochromatic methods (e.g. using dots and 
dashes) was difficult, and thus, color was chosen as the optimal strategy to aid interpretation.  
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conditions, and their relevant interactions with political orientation. The interaction of the 
exclusion dummy variable in this model was nonsignificant, b = .01, t = .09 p = .93 suggesting 
that the difference between the slopes in the exclusion and inclusion conditions was insignificant.  
Table 8. Stepwise multiple linear regression predicting connectedness to nature with control 
condition as reference group  
 Step 1   R
2 
= .033  Step 2   R
2 
=. 061 
   ∆R2 = .028 
Variable B SEB β p  B SEB β p 
Inclusion Dummy .12 .11 .09 .24  .12 .11 .08 .28 
Misfortune Dummy -.01 .11 -.01 .94  -.00 .11 -.00 .98 
Exclusion Dummy .09 .10 .06 .41  .10 .10 .07 .33 
Political Orientation .08 .03 .15 .01  -.03 .06 -.05 .61 
Inclusion X Political 
Orientation 
     .19 .09 .16 .04 
Misfortune X 
Political Orientation 
     .06 .09 .05 .48 
Exclusion X Political 
Orientation 
     .20 .08 .21 .01 
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Figure 9. Condition x Political Orientation interaction in predicting connectedness to 
nature 
 
 
 
Desires to connect to nature. As seen in Table 9 and Figure 10, a similar pattern 
emerged for desires to connect to nature, although this time the interaction was only significant 
for the exclusion dummy-variable. This suggests that relative to the control condition, exclusion 
appeared to be strengthening the relationship between political orientation and desires to connect 
with nature.. In order to test whether this slope was significantly different from that of the 
inclusion condition, we followed the same procedure as above by running another model with 
inclusion as the reference condition. As with connectedness to nature, the difference between the 
slopes for the exclusion and inclusion conditions was not significant, b = .09, t = .90, p = .37.  
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Table 9. Stepwise multiple linear regression predicting desires to connect to nature with control 
condition as reference group 
 Step 1   R
2 
= .054  Step 2   R
2 
= .079 
   ∆R2 = .025 
Variable B SEB β p  B SEB β p 
Inclusion Dummy .12 .11 .07 .30  .11 .11 .07 .31 
 
Misfortune Dummy 
 
 
.03 .11 .02 .78  .04 .11 .02 .74 
Exclusion Dummy .11 .11 .08 .30  .13 .11 .09 .23 
Political Orientation .12 .03 .22 .00  .05 .06 .09 .38 
Inclusion X Political 
Orientation 
     .10 .10 .08 .29 
Misfortune X 
Political Orientation 
     -.03 .09 -.02 .75 
Exclusion X Political 
Orientation 
     .19 .08 .19     .02 
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Figure 10. Condition x Political Orientation interaction in predicting desires to connect to 
nature 
 
Support for environmental policies. As seen in Table 10 and Figure 11, there were no 
significant moderating effects of political orientation on condition in predicting support for 
environmental policies with the control condition as the reference group. Again, a follow up 
analysis using the same procedure as above comparing the exclusion to the inclusion condition 
revealed no significant differences between slopes, b = .05, t = .64, p = .52.  
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Table 10. Stepwise multiple linear regression predicting support for environmental policies with 
control condition as reference group 
 Step 1   R
2 
= .142  Step 2   R
2 
= .148  
   ∆R2 = .006 
Variable B SEB β p  B SEB β p 
Inclusion Dummy -.12 .10 -.09 .22  -.12 .10 -.08 .23 
 
Misfortune Dummy 
 
 
-.18 .10 -.12 .07  -.18 .10 -.12 .07 
Exclusion Dummy -.08 .20 -.06 .39  -.08 .10 -.06 .43 
Political Orientation .19 .03 .37 .00  .20 .05 .39 .00 
Inclusion X Political 
Orientation 
     -.03 .08 -.03 .72 
Misfortune X 
Political Orientation 
     -.08 .08 -.07 .34 
Exclusion X Political 
Orientation 
     .03 .07 .03      .74 
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Figure 11. Condition x Political Orientation interaction in predicting support for pro-
environmental policies 
 
Discussion 
Study 5 was conducted to attempt to replicate the findings of Studies 3 and 4 using a 
different exclusion paradigm and to test the potential moderating effects of political orientation. 
Similar to Study 4, Study 5 failed to find an effect of exclusion on desires to connect to nature 
and support for environmental policies. However, unlike Studies 3 and 4, Study 5 also found no 
effect of exclusion on state levels of connectedness to nature. In general, the effect of the 
manipulation was limited, although there was a significant effect of exclusion on negative affect, 
suggesting that the manipulation was not totally ineffective.  
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Correlations between study variables  
Interestingly, state connectedness to nature did not significantly correlate with any of the 
Big 5 personality dimensions. This finding is interesting as it represents a failure to replicate 
previous work that found significant correlations between connectedness to nature and Openness 
to Experience (Nisbet et al., 2009; Zhang, Howell, & Iyer, 2014). However, it must be noted that 
the present study was measuring state, rather than trait, connectedness to nature combined with 
the confounding factor of the exclusion manipulation between the measurement of the 
personality variables and the measure of connectedness to nature.  
  Out of the Big 5 dimensions, support for environmental policies only correlated with 
Openness to Experience. We failed to find the relationship found by Hirsh and Dolderman 
(2007) and Hirsh (2010) linking Agreeableness to environmentalism. The fact that the present 
study was looking specifically at support for environmental policies could be underlying this 
discrepancy: Agreeableness may be linked with a tendency to perform environmentally friendly 
behaviors, but not linked to support for specific policies which only have an abstract link to pro-
social behaviors and may be more affected by other factors.   
However, an interesting finding of Study 5 was that desire to connect to nature 
significantly correlated with both Emotional Stability and Agreeableness. The negative 
correlation with Emotional Stability could be taken to represent indirect support for a type of 
compensation hypothesis: neurotic people may desire to connect to nature to deal with 
underlying anxiety and depression. As discussed in Chapter 3, there are some mixed findings in 
the literature regarding whether distressed people get greater or fewer benefits from nature. 
Although Craig, Klein, Menon, and Rinaldo (2015) found that people with depressive symptoms 
did not gain restorative benefits from virtual nature, the results of Study 5 imply that neurotic 
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individuals actually have a higher desire to connect to nature. It may be that, if the negative self-
focus associated with depression can be broken through , neurotic individuals might actually get 
greater benefits from nature, as, on average, they may have a higher desire to connect to nature.   
The correlation of desires to connect to nature with Agreeableness represents preliminary 
evidence that agreeable people are more motivated to engage positively with entities other than 
humans. That is, Agreeableness might not just be a marker of pro-social behavior towards other 
humans but may also indicate a desire to feel close towards nature as well, even if agreeable 
people did not actually feel higher state levels of connectedness to nature.    
Consistent with past research (Carney, Jost, Gosling, & Potter, 2008), political orientation 
correlated with conscientiousness and openness to experience: progressives tended to be less 
conscientious and more open to experience. Also consistent with past research (Allen et al., 
2007), progressivism was associated with higher connectedness to nature and support for 
environmental policies. Furthermore, progressivism was also associated with higher desires to 
connect to nature which is not surprising give the tendency of progressives to have higher pro-
environmental values (Neumayer, 2004; Tognacci et al., 1972).   
Moderation by Political Orientation  
Study 5 did find some significant effects of political orientation in moderating the effects 
of exclusion on connectedness to nature. However, these findings were inconsistent and 
plausibly spurious. The exclusion condition appeared to strengthen the relationship between 
political orientation and connectedness to nature relative to the control condition. However, this 
was also the case for the inclusion condition. Relative to the inclusion condition, exclusion did 
not moderate the relationship between political orientation and connectedness to nature. For 
desires to connect to nature, only the exclusion condition significantly moderated the relationship 
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between political orientation and desires to connect to nature relative to the control condition. 
However, again, there were no significant differences in slopes between the exclusion and 
inclusion conditions. No significant moderating effects of exclusion condition were found for 
support for environmental policies.  
Although there may appear to be some effect of exclusion in moderating the effects of 
exclusion on connectedness to nature and desires to connect to nature relative to the control 
condition, the fact that exclusion did not moderate these relationships relative to the inclusion 
condition suggests that this effect is not likely to be meaningful. It is possible that both exclusion 
and inclusion have an effect in increasing political polarization in feelings of connectedness to 
nature. However, to the author’s knowledge, a strong theoretical rationale cannot be made for 
why exclusion and inclusion would both have similar effects in increasing the strength of the 
relationship between political orientation and connectedness to nature, suggesting the alternative 
explanation that these effects are spurious. 
Desiring to connect and support for environmental policies.  
Contrary to the hypothesis of Poon et al. (2015) that threats to the need to belong 
motivate desires to connect to nature and increases environmentalism, Study 4 and 5 failed to 
find effects of exclusion on desiring to connect to nature and support for environmental policies. 
These findings suggest that, in general, people do not reliably seek out a connection to nature to 
deal with the pain of social exclusion. Furthermore, excluded people do not appear to be willing 
to sacrifice more for the environment, as evidenced by no effect of exclusion on support for pro-
environmental policies.  
However, several caveats to these findings must be acknowledged. Firstly, in both studies, 
the desire version of the Connectedness to Nature Scale was measured after the state version. 
   161 
 
 
 
One possibility is that participants may have used their answers on the state version as an 
anchoring point for their answers on the desire version. For instance, a person who has just 
reported that they do not feel very connected to nature may be defensively motivated to report 
that they also desire to feel that way to reduce cognitive dissonance (e.g. “I don’t feel connected 
and I want to feel this way”).  
Secondly, it must be noted that support for environmental policies is not isomorphic with 
voluntary pro-environmental behavior. There are many factors that affect support for 
environmental policies that may not affect voluntary pro-environmental behavior. An economic 
libertarian may be perfectly willing to engage in voluntary pro-environmental behavior but may 
resist top-down economic enforcement of pro-environmental policies. Thus, although the null 
finding of exclusion on support for pro-environmental policies in Studies 4 and 5 provides some 
evidence against the claim that exclusion motivates support for pro-environmental policies, it 
does not necessarily provide strong evidence that exclusion does not motivate voluntary pro-
environmental behavior. Another problem – especially in Study 4 – was the low internal 
consistency of the items measuring support for pro-environmental policies (α = .50 in Study 4; α 
= .71 in Study 5).    
Thirdly, a possible explanation for why the future alone manipulation may have failed to 
affect state connectedness to nature is it may have failed to sufficiently threaten the need to 
belong. Although the Cyberball studies had a manipulation check to make sure participants felt 
excluded, there was no such check for the future alone manipulation. One limitation of the future 
alone manipulation used in Study 5 was the fact that the feedback was delivered electronically. 
The purpose of this choice was to enable the testing of multiple participants at once which 
facilitated collecting a larger sample size. However, the use of electronic feedback might have 
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diminished the believability and strength of the exclusion manipulation. Nevertheless, the fact 
that there was a significant effect of exclusion on negative affect suggests that the manipulation 
was at least partially successful in inducing a negative state. However, this state could simply 
have been due to having a personality test try to convince them that they would be alone later in 
life, rather than the participants actually believing the feedback. If a measure of connectedness to 
humanity had been implemented in Study 5 and had been affected by exclusion, yet exclusion 
still had no effect on connectedness to nature, this would have provided some evidence against 
the flow hypothesis that connectedness to humanity leads to connectedness to nature. However, 
without any such manipulation check, the findings of Study 5 remain ambiguous.  
Study 6  
Studies 3-5 investigated the effects of social exclusion on connectedness to nature and 
Studies 4 and 5 also investigated the effects of exclusion on desires to connect to nature and 
support for environmental policies. Study 6 aimed to further clarify the effects of exclusion on 
connectedness to nature and environmental behavior.  
Aims 
There were four main aims. Firstly, an aim was to investigate whether the effects of 
Cyberball on levels of state connectedness to nature observed in Studies 3 and 4 could be 
replicated using different measures of connectedness to nature. Chapters 1 and 2 discuss the 
differences between cognitive and emotional connectedness to nature. Thus far in this chapter, 
the measure of connectedness to nature used was the Connectedness to Nature Scale (Mayer & 
Frantz, 2004): a measure that taps largely into emotional connectedness to nature (Tam, 2013). 
Study 6 tested whether the effects of Cyberball on emotional connectedness to nature could be 
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replicated using two measures of cognitive connectedness to nature: the Inclusion of Nature in 
Self scale and the Allo-Inclusive Identity-Nature Subscale.  
Secondly, Study 6 tested the effects of ostracism on intentions to engage in the same 
environmentally friendly behaviors used by Poon et al. (2015) in order to investigate whether the 
failure to find an effect of exclusion on pro-environmental behaviors in Studies 4 and 5 was due 
to the measurement of support for environmental policies, rather than intentions to engage in 
voluntary pro-environmental behavior.  
Thirdly, Study 6 tested another potential mediator on the effects of ostracism on 
connectedness to nature: connectedness to humanity. As noted above, one limitation of the 
previous studies in this chapter was that they did not include a measure of connectedness to 
humanity. Lee et al. (2015) suggest that one reason for their observed correlations between these 
constructs could be a sense of connectedness to humanity causing feelings of connectedness to 
nature. Thus, we tested whether decreased connectedness to humanity could be a mediator of the 
effects of ostracism on connectedness to nature.  
Study 6 also aimed to improve on previous studies in one other way. In all of the previous 
studies, participants were verbally asked at the completion of the study what they thought the 
study had been investigating. Participants who correctly guessed the aim of the study (i.e. 
exclusion/inclusion in the ball throwing game had an effect on nature-related variables (Studies 
2-4) or that the feedback was false and designed to manipulate (Study 5) were excluded from 
analysis. The experimenter made the assumption that participants would feel confident enough to 
voice any suspicions of the purpose of the study. However, few participants seemed confident in 
voicing their opinions. In order to improve the detection of people who had guessed the aim of 
   164 
 
 
 
the study but were too shy to share their thoughts, Study 6 included a text box at the end where 
participants were instructed to share their thoughts on what they thought the study was about.  
Method 
Participants and procedure 
A total of 92 first-year undergraduate participants completed the study for course credit. 
Seventeen correctly guessed the approximate purpose the study (i.e. the game was faked and 
used to manipulate them) or committed misadventure, leaving a sample size of 75 (20 males, 
Mage = 20.70 years, SD = 1.75). As in Studies 2-4, participants first played Cyberball, and 
subsequently completed the PANAS-SF. Participants then answered three questions that were 
taken from Piedmont’s (1999) Spirituality Scale – Universalism Subscale: 1) “I feel that on a 
higher level all of us share a common bond”; 2) “Although individual people may be difficult‚ I 
feel an emotional bond with all of humanity”; and 3) “There is no higher plane of consciousness 
or spirituality that binds all people” (reverse scored). Agreement with these items was measured 
on a 5-point Likert scale and the mean over the three items was calculated as a measure of 
connectedness to humanity. This approach was taken as these items have face validity as 
measuring a connection to humanity and represented a short measure that would not have unduly 
inflated the length of the study, to avoid the issues raised in Chapter 3 regarding having a large 
time between exclusion induction and the final dependent measures.   
As a measure of intention to engage in pro-environmental behavior, participants then 
indicated the likelihood that they will engage in twelve ecological behaviors from Tam et al. 
(2013) (e.g. “purchasing products in reusable containers”) on a 7-point scale from Extremely 
Unlikely to Extremely Likely. Participants also answered two questions taken from (Perkins, 
2010) measuring willingness to sacrifice for the environment: “I would be willing to pay much 
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higher prices for many goods and services in order to protect the environment” and “I would be 
willing to accept cuts in my standard of living in order to protect the environment”. These two 
questions were scored on a 7-point Likert scale. This measures was included as previous research 
suggests willingness to sacrifice for the environment is a strong predictor of actual pro-
environmental behavior (Kaiser, Schultz, & Scheuthle, 2007; Kals & Maes, 2002)  
 Participants then completed the Allo-Inclusive Identity Nature Subscale and the 
Inclusion of Nature in Self item. To avoid redundancy, the readers are referred to Chapter 2 for 
details on these measures. The one modification was that the questions now asked participants to 
report how they felt right now, not in general. Finally, participants answered basic demographics 
and the same manipulation check questions used in Studies 2-4.  
Results 
Correlations between study variables 
As seen in Table 8, both measures of connectedness to nature positively correlated with 
intentions to engage in pro-environmental behaviors and willingness to sacrifice for the 
environment. These relationships were statistically significant except for the correlation between 
the Allo-Inclusive Identity-Nature Subscale and intentions to engage in pro-environmental 
behavior.  Interestingly, connection to humanity demonstrated no significant relationships with 
any other variables. This could have been due to the low observed Cronbachs alpha (a = .51) 
suppressing the correlation Unlike other studies in this chapter using the state Connectedness to 
Nature Scale, both measures of connectedness to nature had no significant correlation with 
positive affect.  
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Table 11. Pearson’s product moment bivariate correlations between Study 6 variables (N = 75) 
 1 2 3 4 5 6 7 
1. Allo-Inclusive- Nature (.86)       
2. INS .77** (N/A)      
3. Environmental Intentions .20 .38** (.88)     
4. Willingness to Sacrifice .30** .40** .63** (.76)    
5. Connection to Humanity .17 .18 .19 .08 (.51)   
6. Positive Affect .00 .04 .08 .13 .20 (.88)  
7. Negative Affect .03 -.06 -.02 .12 -.19 .28 (.60) 
Manipulation Check  
Participants in the exclusion condition (M = 3.95, SD = 1.31) reported feeling 
significantly more ignored than participants in the inclusion condition (M = 2.63, SD = 1.24) 
F(1,73) = 19.912, p < .001,  ηp² = .214.  Participants in the exclusion condition (M = 4.14, SD = 
1.29) reported feeling significantly more excluded than participants in the inclusion condition (M 
= 2.52, SD = 1.33), F(1,73) = 28.157, p < .001, ηp² = .278.  T Participants in the exclusion 
condition (M = 4.53, SD = 5.20) estimated getting thrown fewer balls than participants in the 
inclusion condition (M = 24.11, SD = 8.84), F(1,73) = 135.593, p < .001, ηp² = .650. 
Effect of exclusion on positive and negative affect 
There was no significant difference in levels of positive affect between excluded (M = 
1.59, SD = .95) and included participants (M = 1.51, SD = .78), F(1,73) = .154, p = .696. There 
was also no significant difference in levels of negative affect between excluded (M = .41, SD 
= .42) and included participants (M = .25, SD = .35), F(1,73) = 3.133, p = .081.  
Effect of exclusion on connection with humanity  
There was no significant difference in feelings of connection with humanity between 
excluded (M = 3.38, SD = .65) and included participants (M = 3.38, SD = .69), F(1,73) = .000, p 
= .994.  
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Effect of exclusion on connectedness to nature scales 
There was no significant difference in scores on the Allo-Inclusive Identity Nature-
Subscale between excluded (M = 2.65, SD = 1.02) and included participants (M = 2.72, SD = 
1.27), F(1,73) = .066, p = .798. There was no significant difference in Inclusion of Nature In Self 
between excluded (M = 3.35, SD = 1.16) and included participants (M = 3.29, SD = 1.39), 
F(1,73) = .044, p = .835.  
Effect of exclusion on intention to engage in pro-environmental behavior and willingness to 
sacrifice for the environment  
There was no significant difference in intention to engage in pro-environmental behavior 
between excluded (M = 4.35 SD = .92) and included participants (M = 4.43, SD =.99), F(1,73) 
= .122, p = .728. There was no significant difference in intention to engage in pro-environmental 
behavior between excluded (M = 2.22 SD = .68) and included participants (M = 2.15, SD = .57), 
F(1,73) = .248, p = .620.  
Discussion 
The aim of Study 6 was to further test the effects of exclusion on connectedness to nature 
and pro-environmental behavior. A further aim was to test whether any effects of exclusion on 
these variables were mediated by changes in connectedness to humanity. In general, there were 
very few effects of the exclusion manipulation.  
Correlations between variables 
Both measures of connectedness to nature correlated with both willingness to sacrifice for 
the environment and intentions to engage in pro-environmental behaviors. Going against the 
general trend of studies in this chapter, positive affect did not correlate with the measures of 
connectedness to nature. This may have been due to the two measures of connectedness to nature 
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used in Study 6. It is plausible that cognitive connectedness, which taps into a person’s identity 
as part of nature, may be less related to positive affect than one’s affective bond with nature. 
Interestingly, unlike the findings of Study 1, connectedness to humanity was not significantly 
associated with connectedness to nature. One potential reason for this is the low observed 
Cronbach’s alpha (.51) which hindered the ability to detect correlations with this measure.  
Effect of exclusion on affect and connectedness to humanity 
Unlike Studies 3 and 4, Study 6 failed to find any effect of Cyberball on positive or 
negative affect, although there was a trending effect of ostracism increasing negative affect. 
Furthermore, Study 6 failed to find any effect of ostracism on feelings of connectedness to 
humanity. These findings indicate that the ostracism condition may have failed to make people 
feel sufficiently excluded. However, some caveats must be drawn. Firstly, exclusion studies do 
not always find effects on affect, indeed the PANAS is considered by some to be less than ideal 
for detecting changes in affect following ostracism (Williams, 2017, personal communication
8
). 
Secondly, participants did report feeling more excluded and ignored during the Cyberball 
game, supporting the idea that the null effects on affect and connectedness to humanity are not 
necessarily indicative of a failed exclusion manipulation. Lastly, this was the fourth study that 
the experimenter had used Cyberball and was experienced in the method. Furthermore, previous 
studies found effects on meaning-in-life, self-esteem, affect and connectedness to nature, so it 
seems unlikely that the null effects are due to the experiment not being run effectively.   
                                                 
 
8
 The author discussed this with Kip Williams at the conference of the Society for Personality and Social 
Psychology 2017 conference in San Antonio, Texas.  
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In retrospect, the items used to measure connectedness to humanity may have been less 
than ideal. They were selected to form a short measure of connectedness to humanity, as space 
was limited. Although these items were taken from the same scale, there inter-item correlations 
were surprisingly small, limiting its validity  
Effect of exclusion on connectedness to nature  
Unlike Studies 3 and 4, Study 6 failed to find any effect of ostracism on state levels of 
connectedness to nature. This could have been due to the fact that Study 6 used different 
measures of connectedness to nature: the inclusion of nature in self item and the Allo-Inclusive 
Identity-Nature Subscale. As discussed in depth in Chapter 1, these scales tap more into the 
cognitive component of connectedness to nature, rather than the emotional component, which the 
Connectedness to Nature Scale is usually considered to be a measure of. The lack of effect of 
exclusion on these scales suggests that the cognitive component of connectedness to nature may 
be more resistant to situational influences than the emotional component. On the other hand, 
another reason why there may have been no effect may have been because the manipulation 
failed to influence positive affect. It is interesting that the two studies (Studies 3 and 4) which 
affected positive affect also affected connectedness to nature. Nevertheless, it is also possible 
that the exclusion manipulation in Study 6 failed to sufficiently make participants feel excluded. 
Although the manipulation check questions revealed significant differences between the 
inclusion and exclusion conditions, the effect of exclusion on these questions was smaller than in 
the previous Cyberball studies in this thesis. It is possible that the lack of significant findings in 
Study 6 could be due to this reduced power of the exclusion manipulation. It is also possible that 
the effect of ostracism on connectedness to nature is simply unreliable, regardless of whether we 
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are looking at emotional or cognitive connectedness to nature. This is discussed further in the 
general discussion below.  
Effect of exclusion on pro-environmental behavior 
Study 6 also found no effect of ostracism on intentions to engage in pro-environmental 
behavior or willingness to engage in pro-environmental behavior. This was despite the fact that 
the questions used to measure intentions to engage in pro-environmental behavior were the exact 
same questions used by Poon et al. (2015). Thus, as Studies 4 and 5, Study 6 failed to find 
support for the hypothesis of Poon et al. (2015) that ostracism increases pro-environmental 
behavior.  
General Discussion 
In sum, the studies presented in this chapter provide mixed support for an effect of 
exclusion on state levels of connectedness to nature. Although Studies 3 and 4 found that 
participants excluded in a computerized ball throwing game reported lower levels of state 
connectedness to nature, this finding was not replicated using a different paradigm (future alone) 
and was not replicated using the same ball-throwing paradigm in Study 6. However, it should be 
noted that Study 6 also used different measures of connectedness to nature which largely tap into 
the cognitive component of connectedness to nature. It may be the case that there is an effect of 
ostracism on emotional connectedness to nature, but not cognitive connectedness to nature. That 
is to say, exclusion may put people in a numb state characterized be a decreased affective bond 
with nature, but it may not change the extent to which nature is included in people’s schemas of 
the self.    
In general, the studies presented in this chapter do not provide any evidence for the claim 
of Poon et al. (2015) that ostracism increases desires to connect to nature and pro-environmental 
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behavior. Studies 4 and 5 found no effect of exclusion on a version of the Connectedness to 
Nature Scale worded to measure desires to connect to nature or on support for environmental 
policies. Furthermore, in a replication attempt using the same measure as Poon et al. (2015) used 
in their Studies 2 and 3, Study 6 found no effect of ostracism on intentions to engage in 
environmental behaviors.   
There are several potential criticisms of the present studies that Poon et al. (2015) could 
make to defend their claim that ostracism increases desires to connect to nature. Firstly, in the 
present studies, the measure of desires to connect to nature was answered after participants had 
reported state connectedness to nature. As mentioned earlier, this could have led to an anchoring 
effect where people felt they needed to respond to the desire questionnaire in the same manner to 
how they responded to the state questionnaire. Secondly, Study 5 used a different social 
exclusion paradigm (future alone) and their argument was specifically around ostracism, and the 
future alone manipulation is not strictly an ostracism paradigm. Thirdly, Studies 4 and 5 
measured support for environmental policies, which is conceptually distinct from voluntary pro-
environmental behaviors. Lastly, with the exception of Study 5, the sample size of the studies in 
this chapter were too small to detect small to medium effect sizes (128 participants are required 
for 80% power with a medium effect size d = .5, two-tailed a = .05 with a two-groups between-
subjects design). Nevertheless, the sample sizes of the present Cyberball studies were 
comparable to those used by Poon et al. (2015) which were similarly modest (Poon et al. Study 1, 
65; Study 2, 47; Study 3, 67; two-group between-subjects design in each). 
In order to address these limitations of the present studies, a well-powered direct 
replication of  Study 3 of Poon et al. (2015) is planned. This will be a pre-registered study with a 
priori power analysis that will use equivalence testing (Limentani, Ringo, Ye, Bergquist, & 
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MCSorley, 2005) to test a hypothesized null effect. One common cry from frequentist 
statisticians when null results are found is that an absence of evidence does not equate evidence 
of absence. However, equivalence testing can be used to a priori set an expected effect size and 
compare the result to that effect size. Thus, if the effect is significantly different than that effect 
size, then one can then indeed conclude that there is evidence of absence. Although the results of 
the present studies suggest that the findings of Poon et al. (2015) may be spurious, the author has 
held off attempting to publish these findings until a well-powered direct replication is conducted 
that will a priori set the effect size of interest. In doing this, I am giving the findings of Poon et 
al. (2015) a fair hearing and also ensuring that the different results found in the present studies 
were not due to the caveats raised above, namely, differences in methodology and power 
limitations in a number of studies.  
Potential Moderators 
At this juncture, it is useful to consider the role of other potential moderating variables of 
the effects of exclusion on connectedness to nature and pro-environmental behavior. A large 
assumption of the approach of Poon et al. (2015) and the present studies is that there is a 
generalizable effect of ostracism on attitudes towards nature that extends across diverse people 
and cultures.   
As discussed earlier, the hypothesis of Poon et al. (2015) that nature will increase desires 
to connect to nature and environmental behavior relies on the proposition that nature is an 
important source of connection for most people.  Although evolutionary forces may predispose 
people to react positively to certain forms of nature (e.g. beautiful nature), attitudes towards 
nature as a whole are hugely diverse, both within and across cultures (Bixler & Floyd, 1997; 
Goldenberg et al., 2001; Kellert & Wilson, 1995).  
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One potential moderator to consider is trait connectedness to nature. People who have 
high connectedness to nature may consider their relationship with nature as integral to their 
identity and thus may respond to meaning threats by amplifying their desire to connect to nature 
and engage in more pro-environmental behaviors. On the other hand, people low in trait 
connectedness to nature may be more likely to respond to meaning threats by taking an 
alternative strategy towards regaining meaning: denying human continuity with nature.  
Although it was not discovered at the time of developing the studies in this thesis, an 
unpublished undergraduate thesis (Lovell, 2010) investigated  trait connectedness to nature as a 
moderator of the effects of ostracism and found that state connectedness to nature was actually 
elevated following ostracism in people with lower trait connectedness to nature. On the one hand, 
it makes sense that an effect of ostracism in increasing state connectedness to nature might be 
easier to detect in participants with low trait connectedness to nature, since an increase in 
connectedness to nature might be harder to detect for participants already near the top of the 
scale due to ceiling effects. On the other hand, it is unexpected for the logic laid out throughout 
this chapter: participants who have low trait connectedness to nature presumably do not hold 
nature as a source of meaning and connection. As such, it would be less likely that these people 
would turn to nature as a compensatory strategy to deal with ostracism. In fact, it would be more 
likely that those participants would turn to the alternative strategy discussed in this chapter for 
dealing with existential concerns: denying human continuity with nature.  
Although the present studies did not test the moderating role of trait connectedness to 
nature, the fact that there were several significant main effects in the present studies of ostracism 
decreasing connectedness to nature suggests that it is unlikely that ostracism would actually 
increase state connectedness to nature in people with low trait connectedness to nature. This is 
   174 
 
 
 
because, if there is an effect of ostracism in increasing state connectedness to nature in people 
who are low in trait connectedness to nature, then in order to find a significant main effect in the 
opposite direction, there must be a phenomenally huge moderation effect of ostracism in the 
opposite direction for people high in trait connectedness to nature, such that it drives the total 
main effect of ostracism in the opposite direction. To the author’s best knowledge, a theoretically 
plausible explanation cannot be made for why ostracism would both increase state connectedness 
to nature for people low in trait connectedness to nature and have a huge effect in decreasing 
state connectedness to nature for those high in trait connectedness to nature. As already noted, if 
there is a moderation of the effects of ostracism on state connectedness to nature by trait 
connectedness to nature, a more plausible moderating effect would be in the opposite direction: 
people high in trait connectedness to nature affirming a valued relationship to deal with social 
disconnection and people low in trait connectedness to nature defensively dissociating from 
nature even further.   
A moderating effect along these lines was observed in Vess and Arndt (2008) who found 
that the effect of mortality salience on pro-environmental behavior was moderated by the extent 
to which participants obtained self-esteem from pro-environmental behavior: when mortality was 
salient, people whose self-esteem was contingent on pro-environmental behavior reported higher 
levels of environmental concern and people whose self-esteem was not contingent on pro-
environmental behavior reported lower levels of environmental concern. This finding – in 
conjunction with many other studies looking at the moderating effect of values on the effects of 
meaning threats – suggests that it is unlikely that people low on trait connectedness to nature 
would affirm a connection to nature in response to social exclusion. Nevertheless, future research 
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could seek to replicate the findings of Lovell (2010) and reconcile them with the findings of the 
present studies.  
To the extent that connectedness to nature can be influenced by cultural forces, the fact 
that the present studies used an Australian undergraduate sample may have resulted in different 
effects to Poon et al. (2015) due to participants’ different cultural values. Studies 1 and 2 of Poon 
et al. (2015) used a sample of undergraduates presumably from Hong Kong, as that is where the 
authors are based, although it is not explicitly stated; and for Study 3 they used a general 
American MTurk population. However, Australian universities tend to be very progressive – at 
least compared to an American general population sample –  which, based on the theoretical 
rationale discussed in this chapter, would increase the likelihood that exclusion would increase 
levels of the nature-related variables with higher environmental values being amplified in 
response to exclusion. Thus, significant decreases in state connectedness to nature and no 
significant increase in desires to connect to nature and pro-environmental attitudes were found 
was in spite of the deck being stacked by the use of progressive sample. 
Regardless, it must be acknowledged that Study 5 failed to find any meaningful 
moderation of the effects of exclusion on nature-related variables by political orientation. 
However, a case can still be made for political orientation as a potential moderator of the effects 
of exclusion on nature related variables. First, although the 7-point item used to measure political 
orientation in Study 5 has been used successfully to capture political affiliation (Graham et al., 
2009), it does not fully capture nuances in political orientation. It was selected as it was a short 
addition to a lengthy study that was already challenging participants’ attentional capabilities.  
However, rather than thinking of political orientation as sitting on a one-dimensional Left-Right 
spectrum, many modern accounts of political orientation often consider two or more dimensions 
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that tend to separate economic and social dimensions of political orientation (Eysenck, 1968; 
Lester, 1994; Rokeach, 1973). Previous research supports economic ideology to be a key 
determinant of pro-environmental attitudes (Heath & Gifford, 2006). On the other hand, 
orientation on social issues (e.g. gay marriage, gun control) may have less impact on pro-
environmental attitudes. Thus, collapsing these dimensions into one dimension could introduce 
noise and minimize the ability to detect moderating effects of political ideology.  
Second, a lack of variance in political orientation in the sample may have also hindered 
the ability of Study 5 to detect a moderating effect of political orientation. University students 
tend to be politically progressive and hypothesized effects of exclusion leading to greater 
disconnection from nature and environmentalism in conservatives may have not been seen due to 
the limited number of true conservatives measured. Out of 282 participants in Study 5, only 29 
considered themselves “Slightly Conservative”, only 16 considered themselves “Conservative”, 
and no participants considered themselves “Extremely Conservative”. Without sufficient 
variation in the moderator, a hypothesized moderating effect cannot be detected. In retrospect, 
this study would have benefitted from the use of a general population sample in order to 
sufficiently test the hypothesized moderating effects of political orientation.   
  Thus far, this chapter has discussed the relevance of individual differences in values. 
Another useful variable to consider is the salience of values. As discussed earlier, there are 
strong links between social exclusion and mortality salience: both can be construed as a form of 
meaning threat (Heine et al., 2006) and exclusion raises mortality salience (Steele et al., 2014). 
Research combining Terror Management Theory and Norm Focus Theory (Cialdini et al., 1990) 
has demonstrated that the effects of mortality salience can be moderated by salient norms and 
values (Jonas & Fritsche, 2012; Abdollahi, Henthorn & Pyszczynski, 2009; Gailliot et al., 2008). 
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Norm Focus Theory (Cialdini et al., 1990) proposes that when an individual’s behavior is subject 
to competing social norms, norms that are salient will take precedence over those that are not.  
Specifically, salient social norms provide the specifics of a worldview that an individual 
is then motivated to uphold following existential threat. The interaction between mortality 
salience and norm focus is proposed to occur as, after a mortality salience induction, individuals 
search for situational cues as to relevant social norms and affiliate with these norms to assuage 
existential anxiety (Jonas et al., 2008). 
 Several studies have demonstrated that the effects of mortality salience on  
environmental concerns differ as a function both of individual values and salient social norms.  
Fritsche et al. (2010) found that mortality salience increased intentions to engage in 
environmentally friendly behavior when pro-environmental norms were salient, and this effect 
was reversed when anti-environmental norms were salient. Although several studies indicate that 
individuals may affirm salient social norms to assuage existential anxiety even if they do not 
explicitly endorse the salient norm (Heflick & Goldenberg, 2012; Nail et al., 2009), other 
research indicates that the effects of norm-priming are greatest in individuals who endorse the 
norm that is being primed (Verplanken & Holland, 2002). In line with this reasoning, Harrison & 
Mallet (2013) found that the effect of mortality salience in increasing environmental intentions 
after priming pro-environmental values only held for individuals who possessed pro-
environmental values.   
Due to the conceptual similarities between exclusion and mortality salience, there may be 
similar moderation of the effects of exclusion by salient social norms. Specifically, exclusion 
might increase pro-environmental behavior but perhaps only in people with pro-environmental 
values and perhaps also only when those values are salient. As such, both individual differences 
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in values and situational forces may guide whether social exclusion leads to improved or 
worsened attitudes towards nature.   
However, it is also possible that, regardless of a person’s values,  exclusion may reliably 
increase feelings of connection to aspects of nature that they already feel a connection with. 
Previous research suggests pets can often help satisfy the need to belong (Aydin et al., 2012; 
Brown, Hengy, & McConnell, 2016; Gilbey & Tani, 2015), and exclusion may increase desires 
to connect with one’s pet(s) (Epley, Akalis, et al., 2008). Similarly, people may show increased 
desires to feel connected with other positive aspects of nature. Conversely, people may 
counteract the existential threat of exclusion by desiring to disconnect from the negative aspects 
of nature. As such, just as I have argued in this chapter that it might not make sense to think of 
the general effects of exclusion on attitudes towards nature that exist across people, it similarly 
might make little sense to think of the effects of exclusion on attitudes towards nature as a 
whole: people may simultaneously strive to disconnect from the negative aspects of nature and 
connect with the positive aspects. A general effect of exclusion on attitudes towards nature as a 
whole may be too simplistic: a fully complete model may need to look at the effects of exclusion 
for certain people, in certain situations towards certain aspects of nature.            
Nevertheless, some main effects of exclusion on connectedness to nature were found.  
Interestingly, Studies 3 and 4 reported significantly lower positive affect in the exclusion 
condition whereas Studies 5 and 6 found no differences in positive affect across conditions. This 
raises the possible explanation for the lack of significant effect on connectedness to nature in 
Studies 5 and 6 as being due to the fact that there was no decrease in positive affect. However, 
the fact that the effect of exclusion on connectedness to nature was not mediated by positive 
affect in either Study 3 or 4 provides evidence against this hypothesis. Nevertheless, the fact that 
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the mediation was almost significant in Study 3, and the fact that connectedness to nature was 
largely found to correlate with positive affect suggests that positive affect may be playing some 
role.  
 Additionally, one limitation of the ability of the studies presented in this chapter to detect 
mediating effects of positive affect was the use of the PANAS to detect changes in affect. This 
measure was used as it is a short, validated measure of positive affect. However, many of the 
items measuring positive affect (e.g. Active, Alert) tap more into arousal rather than the sorts of 
transcendent emotions that are more likely to be related to connectedness to nature. Chapter 5 
continued investigating the role of positive emotion by testing the effects of discrete positive 
emotions on feelings of connectedness to nature and intentions to engage in environmental 
behavior.    
Chapter Summary 
The initial aim of the work in this chapter was to test competing hypotheses regarding the 
effects of social exclusion on connectedness to nature. Overall, there was some support for the 
flow hypothesis that feelings of connectedness to nature can flow on from feelings of social 
connection. However, although significant effects of exclusion were found in decreased 
connectedness to nature in Studies 3 and 4, no such effects were found in Studies 5 and 6. These 
findings suggest that the effects of exclusion on connectedness to nature may be limited to 
emotional connectedness to nature and may depend on the exclusion paradigm. Future research 
could seek to follow up these results by utilizing alternative exclusion paradigms that may have 
more powerful effects such as the “getting-to-know-you” paradigm discussed in Chapter 3. 
After the publication of Poon et al. (2015), a further aim of the work in the present 
chapter was to attempt to replicate their findings that exclusion causes increased desires to 
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connect to nature and pro-environmental behaviors. As discussed in this chapter, there are 
theoretical reasons to expect no effects – or effects in the opposite direction – on these outcomes. 
Overall, there was no evidence found to support the hypothesis that ostracism (or social 
exclusion in general) increases desires to connect to nature or pro-environmental behavior. 
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CHAPTER 5: The effects of moral elevation on connectedness to nature, 
intentions to engage in pro-environmental behavior and willingness to 
sacrifice for the environment. 
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This thesis has thus far investigated the relationship between social connectedness and 
connectedness to nature in the following ways. Chapter 2 investigated the relationship at a 
correlational level, Chapter 3 investigated whether exposure to beautiful nature could buffer the 
effects of social exclusion, and Chapter 4 investigated the effects of social exclusion on state 
connectedness to nature. One interesting finding from the studies within Chapter 4 was that the 
studies which found a significant effect of exclusion on positive affect were also the studies that 
found significant effects of exclusion on connectedness to nature. The studies within Chapter 5 
continued to investigate the effects of positive emotions on connectedness to nature. Specifically, 
both studies investigated the effects of moral elevation – a self-transcendent emotion previously 
found to instill feelings of connectedness to humanity – and amusement on connectedness to 
nature, intentions to engage in environmental behavior and willingness to sacrifice for the 
environment. We investigated whether instilling feelings of social connectedness through moral 
elevation would have a significant effect on connectedness to nature compared to amusement: a 
positive emotion that previous research suggests does not instill feelings of connection to 
humanity. This chapter is being prepared for publication and is written in manuscript form. Thus, 
there will be some unavoidable redundancy with other chapters. Studies 1 and 2 in this chapter 
are Studies 7 and 8 in the thesis. 
Introduction 
With the growing threat of ecological disaster, psychologists have investigated ways to 
increase environmentally friendly behavior. In the last two decades, there has been a growing 
focus on the construct of connectedness to nature and its role in the facilitation of 
environmentally friendly behavior. However, there has been little experimental research looking 
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specifically at causal influences on connectedness to nature other than exposure to nature itself. 
The present research aims to address this gap by examining the effects of moral elevation on 
connectedness to nature and environmentally friendly behavior.   
Connectedness to Nature  
The concept of humans having an innate need to belong has a long history (Adler, 1927; 
Freud, 1930). Many theorists have suggested that the development and upkeep of relationships is 
one of the most important motivations for human beings (Baumeister & Leary, 1995; Buss, 
1990; Maslow, 1968). While social psychology has largely focused on relationships between 
humans, ecopsychology has concerned itself with understanding the interdependent relationship 
between humans and the natural world. Much research has followed from Wilson’s (1984) 
biophilia hypothesis: the proposition that humans have an innate tendency to gravitate towards, 
and seek connection with, other forms of life. This sense of a human bond with nature has been 
conceptualized in the literature in many related forms including connectedness to nature (Mayer 
& Frantz, 2004), nature relatedness (Nisbet et al., 2009), love and care for nature (Perkins, 2010), 
inclusion of nature in self (Schultz, 2002) and commitment to nature (Davis et al., 2009). These 
constructs differ in focus but all tend to converge around a common factor (Tam, 2013), which 
we will refer to as connectedness to nature.  
Connectedness to nature has been posited as a key determinant of environmental attitudes. 
Paralleling how human helping behavior is impacted by relational closeness (Cialdini, Brown, 
Lewis, Luce, & Neuberg, 1997; Coke, Batson, & McDavis, 1978; Latané & Darley, 1970),  
Leopold (1949) argues that people need to feel that they are a part of nature in order to engage in 
actions to protect the natural world. This sentiment has been echoed in more recent times 
(Roszak, 1992) and empirical research supports connectedness to nature as a strong predictor of 
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pro-environmental attitudes and behavior (Dutcher, Finley, Luloff, & Johnson, 2007; Mayer & 
Frantz, 2004; Nisbet et al., 2009; Restall & Conrad, 2015).  
Connectedness to Nature as Satisfying a Fundamental Need 
It has been proposed at least as far back as Wilson (1984) that humans have a 
fundamental need to feel connected to nature and, therefore, alienation from nature has 
detrimental effects on psychological functioning (also see Baxter & Pelletier, 2018; Louv, 2005). 
This idea was further developed by Passmore and Howell (2014) who suggested that a 
connection with nature can help resolve six core existential concerns: identity, happiness, 
isolation, meaning in life, freedom, and death. If a connection with nature can satisfy core 
psychological needs, then people that are connected to nature should have higher levels of well-
being. Supporting this hypothesis, a substantial array of correlational research has now 
demonstrated consistent relations between measures of connectedness to nature and constructs 
related to well-being such as life satisfaction (Mayer & Frantz, 2004), anxiety and depression 
(Zelenski & Nisbet, 2014), spirituality (Kamitsis & Francis, 2013), mindfulness (Howell et al., 
2011), meaning-in-life (Howell et al., 2013), vitality (Cervinka et al., 2012) and general positive 
affect (Herzog & Strevey, 2008; Mayer et al., 2009; Nisbet et al., 2011). Working from the 
theoretical perspective that connectedness to nature is a fundamental human need, much of this 
literature assumes, explicitly or implicitly, that connectedness to nature is the cause of well-
being, rather than an outcome.  
We agree that there is strong theoretical and empirical evidence to support the hypothesis 
that connectedness to nature leads to improved well-being. For instance, a large amount of 
research suggests that exposure to nature can lead to positive emotionality (Joye & Bolderdijk, 
2015) and that connectedness to nature is a plausible mediator of these benefits (Mayer et al., 
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2009). The purpose of the present work is not to argue that connectedness to nature does not 
have a causal effect on well-being, but rather to suggest that some of the shared variance 
between connectedness to nature and well-being observed in the literature may be due to a 
reverse causal pathway: that certain positive emotions may lead to feelings of connectedness to 
nature. 
Positive emotions as leading to Connectedness to Nature 
The hypothesis of a bidirectional relationship between connectedness to nature and 
positive emotions mirrors the current state of understanding regarding the relationship between 
feelings of social connectedness and well-being. That is, while increasing social connection 
facilitates well-being, positive emotions can also lead to feelings of social connectedness. For 
instance, positive affect can cause feelings of “oneness” with other people and an increased self-
other overlap (Waugh & Fredrickson, 2006) causing people to see both ingroup and outgroup 
members as belonging to one superordinate group (Dovidio et al., 1995).  
If certain positive emotions can induce feelings of social connectedness, they may also be 
able to create feelings of connectedness to nature. We believe that self-transcendent positive 
emotions (see Stellar et al., 2017) may be particularly potent at inducing connectedness to nature. 
Falling into this category are emotions such as awe (Keltner & Haidt, 2003), moral elevation 
(Haidt, 2003), admiration (Algoe & Haidt, 2009), gratitude (McCullough, Kilpatrick, Emmons, 
& Larson, 2001), and compassion (Goetz, Keltner, & Simon-Thomas, 2010). These emotions 
have also been termed other-praising emotions (Algoe & Haidt, 2009) as they arise from 
positive appraisals of entities outside the self. For this reason, they have been suggested to be the 
functional opposites of negative emotions such as disgust and anger which often arise from 
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negative appraisals of others (Sherman & Haidt, 2011). They can also be contrasted with other 
positive emotions related to self-relevant appraisals, such as pride.  
An exact taxonomy of self-transcendent positive emotions is yet to be agreed upon, 
though it has been suggested that they form related clusters of emotions (Stellar et al., 2017; 
Keltner & Haidt, 2003). We believe that the most likely contenders out of the self-transcendent 
emotions to induce feelings of connectedness to nature are the cluster of awe-related states, as 
these have been shown to broaden people’s identities and induce feelings of connectedness to 
distant others (Stellar et al., 2017; Van Cappellen et al., 2013). The quintessential awe 
experience involves the perception of something vast that transcends the individual’s existing 
knowledge structures, and therefore requires accommodation (Keltner & Haidt, 2003). Although 
in modern times awe is commonly elicited by art, music and nature (Shiota et al., 2007), Keltner 
& Haidt (2003) argue that awe evolved as a social emotion that facilitates group cohesion.  An 
awe related state with more explicit links to sociality is that of moral elevation: an emotion 
induced by witnessing moral beauty (see Haidt, 1999). Keltner & Haidt (2003) classify moral 
elevation as being similar to awe in inducing a need for accommodation, but different to the 
extent that elevation is not induced by vastness. Moral elevation also shares similarities with 
gratitude but arises from witnessing moral virtue directed towards others, rather than towards the 
self. It is strongly associated with affective states such as feeling moved, touched and inspired 
(Schnall, Roper, & Fessler, 2010; Silvers & Haidt, 2008).  
Moral elevation and Moral Inclusion 
Moral elevation is also characterized by feelings of connection to, and the goodness of, 
humanity (Haidt, 2003).  In an investigation of the relationship between trait levels of 
connectedness to humanity as a whole and connectedness to nature, Lee et al. (2015) found a 
   187 
 
 
 
moderate correlation of r = .44 between these constructs. In attempting to explain this 
relationship, the authors surmise one explanation:  that a sense of connection to humanity may 
lead to connection to nature “to the extent that people who perceive some essential unity of 
humanity might carry that thinking over to the relations of humans with other living things.”(p.9). 
Indeed, as both connection to distant humans and connection to nature are related to moral 
expansiveness (Crimston et al., 2016), similar mechanisms guiding moral inclusion of human 
outgroups may also affect attitudes towards the natural world (also see Costello & Hodson, 2014; 
Dhont, Hodson, Costello, & MacInnis, 2014).   
 Haidt (2003) points out that, in many cultures, entities are organized along a “divinity” 
plane with Gods, angels and saints at the top, moving down through humans, down further to 
animals and demons. Higher up entities are considered more pure and people long to be near 
them and emulate them (e.g. saintly) and lower entities elicit disgust and avoidance. To the 
extent that animals tend to occupy a lower level of the divinity dimension, the natural world can 
be conceptualised as a disgust-relevant outgroup: while there are aspects of nature that induce 
positively valenced emotions, nature can also induce disgust (Webb & Davey, 1992) and 
aesthetically displeasing animals are less likely to be granted moral consideration (Knight, 2008). 
Indeed, animal terms (e.g. dog, pig, rats, cockroaches) are often utilized to facilitate disgust and 
dehumanization of human outgroups: drawing them down towards animal degradation (Smith, 
2011). Complementary research from Buckels & Trapnell (2013) has also found that eliciting 
disgust leads people to associate outgroups with animals with the authors concluding that 
“disgust guards the human–animal boundary in social cognition, playing the dual role of 
distancing ourselves from “lower” creatures and reaffirming our own humanity”(p.772) 
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While moral disgust is elicited by behaviors that imply a moving down the divinity 
dimension towards degradation (Haidt, 2000), moral elevation has been suggested to be the 
opposite of disgust as it is an emotional response to witnessing someone moving up this 
dimension towards purity. Contrasting to how moral disgust facilitates dehumanization and 
exclusion from moral consideration, Sherman and Haidt (2011) suggest that moral elevation has 
the power to “draw others into the moral circle and endow them with extra value” (p.3). 
Supporting this hypothesis, research investigating the effects of elevation on outgroup 
attitudes suggests that it may facilitate feelings of connection to morally distant others. For 
instance, Oliver et al. (2015) found that elevation increased favorable perceptions of diverse 
others and increased perceived overlap between self and humanity, concluding that elevation can 
expand people’s perception of the self to include those who may be dissimilar. Lai, Haidt, and 
Nosek (2013) also found that elevation could improve attitudes towards another outgroup often 
subjected to feelings of disgust: gay males. Freeman, Aquino, and McFerran (2009) also found 
that elevation increased altruistic behavior towards blacks for whites high in social dominance 
orientation. 
Key to note is that in these studies is that elevation improved attitudes towards outgroups 
despite the source of the elevation not being a member of the relevant outgroup. This implies 
elevation may have a carry-over effect in facilitating moral inclusion of entities that are 
themselves not the elicitors of elevation. Thus, for elevation to influence attitudes towards the 
natural world, it may not necessarily have to be elicited by any aspect (e.g. animal or plant) of 
nature.  
Nevertheless, it must be noted that several studies (Lai et al., 2013; Lai et al., 2014) have 
failed to find an effect of elevation on racial prejudice. However, these findings may be due to 
   189 
 
 
 
the fact that anger, rather than disgust, is the main emotion driving negative attitudes towards 
racial outgroups (Tapias, Glaser, Keltner, Vasquez, & Wickens, 2007). To the extent that 
feelings of disgust appear to contribute to psychological dissociation from nature (Buckels & 
Trapnell, 2013), moral elevation may facilitate improved attitudes towards nature in the same 
way that it appears to improve heterosexual’s attitudes towards gay males.   
In an investigation similar to the present study, Van Cappellen et al. (2013) found that 
participants exposed to a moral elevation induction reported higher levels of two facets of 
spirituality: Universality (a belief in the unitive nature of life); and Connectedness (a belief that 
one is part of a larger human orchestra whose contribution is indispensable in creating life’s 
continuing harmony). As it incorporates the idea that all life is connected, Universality is related 
to connectedness to nature. However, only one of the nine questions in the scale used by Van 
Cappellen et al. (2013) taps into attitudes towards nature (“All life is interconnected”) with the 
other eight measuring either connectedness to all humanity or the belief in a transcendent order 
to the universe (see Piedmont, 1999). Thus, these findings do not rule out the possibility that 
higher levels of Universality in the moral elevation condition was due to increased support for 
the unitive nature of humanity, but not necessarily nature.  
Study 1 
Aims 
Study 1 tested the effects of moral elevation on connectedness to nature, intention to 
engage in environmental behaviors and willingness to sacrifice for the environment. We 
hypothesized that individuals exposed to a moral elevation induction would report higher levels 
of connectedness to nature compared to those who were not. In order to control for an effect of 
general positive affect, we followed many previous studies (e.g. Schnall et al., 2010; Silvers & 
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Haidt, 2008) by comparing the effects of moral elevation to amusement: an emotion elicited by 
humorous incongruity. As opposed to moral elevation, amusement is not induced by witnessing 
another entity moving up the divinity dimension and research suggests it does not elicit broad 
feelings of connectedness to distant others (Van Cappellen et al., 2013). As such, it was 
hypothesised that participants exposed to a moral elevation induction would report higher levels 
of connectedness to nature compared to an amusement condition which in turn would not differ 
significantly from a neutral control.  
It was further hypothesized that moral elevation would lead to greater intentions to 
engage in environmental behaviors and willingness to sacrifice for the environment. This was 
hypothesized for two reasons: firstly, as connectedness to nature is theorized to be a key 
determinant of environmentally friendly behavior, an effect of moral elevation on connectedness 
to nature should lead to a commitment to protect the environment. Secondly, moral elevation 
may have an effect on pro-environmental behaviors above and beyond its effects on 
connectedness to nature. In addition to a desire to protect the natural world, people are motivated 
to engage in environmentally friendly behavior in order to protect other humans (Stern et al., 
1999). In this sense, environmentally friendly behavior can be construed as a form of pro-social 
behavior (Bamberg & Möser, 2007) and  previous research suggests moral elevation induces 
prosocial behavior (Schnall et al., 2010). Thus, it may also increase intentions to engage in 
environmental behaviors and willingness to sacrifice for the environment on prosocial grounds. 
Method 
Participants and procedure 
Ninety-six first-year psychology students (29 males, Mage = 19.25 years, SD = 2.00) 
participated in return for course credit. Participants were recruited to the study under the cover 
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story that the study would be investigating how media captures people’s attention and how 
personality traits may impact attention capture. Participants completed the study in groups of 1-6 
on computers in a laboratory. The study was hosted on Qualtrics and the video stimuli were 
embedded Youtube videos. These videos can be seen at https://osf.io/7zu24/. Participants were 
first randomly allocated to watch a 2-5 minute video that either elicited (a) moral elevation, (b) 
amusement or (c) no emotion. Two videos were used to induce moral elevation that have been 
validated in previous research (Englander, Haidt, & Morris, 2012; Silvers & Haidt, 2008). One 
video was a clip from The Oprah Winfrey show where a musician tells the story of his former 
music teacher who removed him from a life of crime. The other video was a news clip of a man 
who, at considerable risk to himself, had saved someone who had fallen onto the subway tracks. 
Participants in the elevation condition were randomly allocated to watch one of these videos. The 
video used to induce amusement was a Jerry Seinfeld stand-up set.  This video has also 
commonly been used in elevation research (Silvers & Haidt, 2008). The control video, a clip 
from the show How It's Made about how flutes are made, has also been used previously (Lai et 
al., 2013). After the video was finished, participants first answered on a 5-point Likert-type scale 
(Not at all to Extremely) the extent to which they currently felt seventeen positive (inspiration, 
happiness, love, amusement, pride, feeling moved, respect, admiration, awe, gratitude, joy, 
interest, enthusiasm, feeling attentive, feeling active, humility, and pleasure) and five negative 
emotions (anger, fear, shame, boredom, and sadness). These are the same emotions used by Van 
Cappellen et al. (2013) and were adapted from the Positive and Negative Affect Scale with the 
addition of emotions included by Algoe and Haidt (2009). We were interested in investigating 
whether signature states associated with elevation would mediate the effects of the elevation 
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condition on connectedness to nature, although we did not make strict hypotheses regarding the 
mediating role of these states.   
 Participants then completed the state version of the Connectedness to Nature Scale 
(Mayer & Frantz, 2005) which is comprised of 13-items scored on a 5-point Likert scale. As a 
measure of intentions to engage in environmental behaviors, participants indicated the likelihood 
that they would engage in twelve ecological behaviors taken from Tam et al. (2013) (e.g. 
“purchasing products in reusable containers”) on a 7-point scale from Extremely Unlikely to 
Extremely Likely. Participants then answered two questions taken from Perkins (2010) measuring 
willingness to sacrifice in order to protect the environment: “I would be willing to pay much 
higher prices for many goods and services in order to protect the environment” and “I would be 
willing to accept cuts in my standard of living in order to protect the environment”. These two 
questions were scored on a 7-point Likert scale. The average of these two items was computed to 
form willingness to sacrifice for the environment. Finally, participants reported basic 
demographics including political orientation which was measured with one 7-point item ranging 
from Strongly Progressive to Strongly Conservative.  All measures were scored from 1 to either 
5 or 7.  
Results 
Correlations between study variables 
Pearson’s product moment bivariate correlation coefficients between nature-related 
variables and self-reported emotions can be seen in Table 12. Both awe and feeling moved, two 
key emotions associated with moral elevation, significantly correlated with connectedness to 
nature and willingness to sacrifice for the environment. Respect also correlated with 
connectedness to nature. Unexpectedly, the relationship between connectedness to nature and 
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both willingness to sacrifice for the environment and intentions to engage in pro-environmental 
behaviors was low, only reaching significance for the latter.   There was a moderate relationship 
between willingness to sacrifice and intentions to engage in pro-environmental behaviors. 
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Table 12. Correlations between nature-related variables and self-reported emotions 
 1 2 3 
1. Connectedness to nature (.84)   
2. Willingness to sacrifice for environment .14 (.69)  
3. Intentions to engage in pro-environmental behavior .25* .48*** (.84) 
5. Political orientation .-03 .15 .15 
6. Inspiration .06 .13 .06 
7. Happiness .08 .06 .16 
8. Love .09 .05 .19 
9. Amusement -.08 -.08 .07 
10. Pride .08 .08 .05 
11. Feeling moved .31** .23* .14 
12. Respect .22* .07 .12 
13. Admiration .17 .14 .00 
14. Awe .30* .21*  .15 
15. Gratitude .13 .04 .15 
16. Joy .10 -.02 .18 
17. Humility .03 .20 .18 
18. Pleasure .04 .02 .11 
19. Anger -.02 -.06 .04 
20. Fear -.09 -.01 -.10 
21. Shame -.08 .00 -.08 
22. Boredom -.16 -.12 -.07 
23. Sadness .03 -.04 .05 
Note: *p < .05, **p < .01, ***p < .001, Cronbach’s alphas in parentheses  
 
Effect of experimental condition 
Means and standard deviations of nature-related variables and felt emotions for each 
condition are presented in Table 13. One-way between-subjects ANOVAs were conducted to test 
for effects of experimental condition, with Tukey HSD post-hoc tests used to test differences 
between condition.  
Nature-related variables. A one-way ANOVA of condition on connectedness to nature 
revealed significant differences between conditions, F(2,93) = 3.84, p = .025, η2 = .076. Tukey 
HSD post-hoc tests revealed a significant difference between the elevation and control conditions, 
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p = .027, d = .64. However, there were no significant differences between elevation and 
amusement, p = .901, or amusement and control (p = .095). There were no significant differences 
between conditions on intentions to engage in pro-environmental behaviors, F(2,93) = .350, p 
= .706, and willingness to sacrifice for the environment, F(2,93) = .982, p = .379.  
Felt emotions. There were significant effects of condition on four felt emotions. 
Supporting the efficacy of the elevation induction, there were significant effects of the elevation 
condition on two signature states associated with elevation: feeling moved and respect. Tukey 
HSD post-hoc tests revealed participants in the elevation conditions reported significantly higher 
levels of feeling moved than the amusement (p = .010) and control (p = .004) conditions, F(2,93) 
= 6.756, p = .002, η2 =.127 In addition, participants in the elevation condition reported higher 
levels of respect than the control (p = .039) but not amusement (p = .080) condition, F(2,93) = 
3.751, p = .027, η2  = .075. Supporting the efficacy of the amusement induction, amusement was 
significantly higher in the amusement condition compared to the elevation condition (p = .008), 
but, surprisingly, not significantly higher than the control condition (p = .070), F(2,93) = 4.987, 
p = .009, η2 = .097. Conversely, boredom was significantly higher in the control condition 
compared to amusement condition (p = .019), but not elevation condition (p = .133) F(2,93) = 
4.014, p = .02`, η2 = .079. An exhaustive detailing of post-hoc comparisons can be seen in Table 
13. 
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Table 13. Effects of condition on mean scores of nature-related variables and self-reported 
emotions. 
 Control (n = 31) Amusement (n = 30) Elevation (n =35) 
Connectedness to Nature 2.93(.59)
a
 3.22(.52)
ab
 3.28(.55)
b
 
Intention to Engage 3.33(.56)
a
 3.34(.62)
a
 3.23(.58)
a
 
Willingness to Sacrifice 4.56(.99)
a
 4.87(1.01)
a
 4.51(1.20)
a
 
    
Inspiration 3.26(1.26)
a
 3.53(1.55)
a
 3.57(1.56)
a
 
Happiness 4.16(1.16)
a
 4.43(1.25)
a
 4.11(1.21)
a
 
Love 3.83(1.37)
a
 3.70(1.73)
a
 3.94(1.47)
a
 
Amusement 3.90(1.35)
ab
 4.73(1.01)
b
 3.62(1.80)
a
 
Pride 3.16(1.34)
a
 2.73(1.91)
a
 2.74(1.27)
a
 
Feeling moved 2.83(1.27)
a
 2.93(1.70)
a
 4.02(1.42)
b
 
Respect 3.81(1.33)
a
 3.90(1.45)
ab
 4.63(1.26)
b
 
Admiration 3.26(1.41)
a
 3.57(1.68)
a
 4.09(1.56)
a
 
Awe 2.97(1.43)
a
 3.17(1.86)
a
 3.43(1.69)
a
 
Gratitude 3.94(1.48)
a
 4.00(1.64)
a
 4.51(1.20)
a
 
Joy 3.71(.97)
a
 4.40(1.25)
a
 4.08(1.22)
a
 
Humility 3.13(1.61)
a
 3.23(1.70)
a
 3.14(1.63)
a
 
Pleasure 3.32(1.28)
a
 3.83(1.26)
a
 3.69(1.18)
a
 
Anger 1.77(1.43)
a
 1.43(1.83)
a
 1.71(1.53)
a
 
Fear 2.10(1.64)
a
 1.97(1.81)
a
 1.83(1.84)
a
 
Shame 1.68(1.54)
a
 1.23(1.19)
a
 1.51(1.60)
a
 
Boredom 3.03(1.64)
a
 1.80(1.67)
b
 2.20(1.88)
ab
 
Sadness 2.48(1.57)
a
 1.93(1.78)
a
 2.23(1.69)
a
 
Note: Standard deviations in parentheses, values with different superscripts denote significant 
differences between means at a = .05 significance level as assessed by Tukey HSD post-hoc 
comparisons. Variables with significant differences across conditions are bolded.   
 
Mediation Analysis 
 Mediation analysis was conducted to test the potential mechanism behind the effects of 
the elevation condition on connectedness to nature. There were four emotions significantly 
affected by experimental condition. However, only two of these (feeling moved and respect) also 
significantly correlated with connectedness to nature, thus ruling out boredom and amusement as 
   197 
 
 
 
potential mediators. Furthermore, feeling moved and respect are two signature states associated 
with elevation and, thus, are theoretically plausible mediators of the effects of elevation.  
 First, dummy coded variables were calculated from the experimental conditions. The first 
dummy coded variable (moral elevation dummy) coded the moral elevation condition as 1 and 
the other conditions as 0. The second dummy variable (amusement dummy) coded the 
amusement condition as 1 and the other conditions as 0. Thus, the control condition was the 
reference group. Mediational analysis was conducted using the PROCESS macro (Hayes, 2016) 
in SPSS, using Model 4 with 10000 bootstrapped samples and 95% confidence intervals. In the 
first model, the moral elevation dummy was the predictor variable, the amusement dummy was 
entered as a covariate, feeling moved was entered as the mediator and connectedness to nature 
was entered as the outcome variable. There was a moderate significant indirect effect of moral 
elevation on connectedness to nature through feeling moved, b = .12, 95% CI [.03, .23]. The 
second model was identical but tested respect as a mediator. There was no significant effect of 
moral elevation on connectedness to nature through respect, b = .06, 95% CI [-.00, .18].  
   
Discussion  
Study 1 provided preliminary evidence that connectedness to nature is increased by moral 
elevation with participants in the moral elevation condition reporting significantly higher levels 
of state connectedness to nature compared to the control condition. This effect was significantly 
mediated by feeling moved: a signature state associated with moral elevation. However, 
participants in the elevation condition did not report significantly higher levels of connectedness 
to nature than participants in the amusement condition. This raises the question of whether 
elevation has a significant effect on connectedness to nature above and beyond the effect of 
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generalized positive affect. Furthermore, no evidence was found in support of the hypothesis that 
elevation would increase both willingness to sacrifice for the environment and intentions to 
engage in pro-environmental behaviors.  
Study 2 
Study 2 was conducted to clarify the effects of moral elevation on connectedness to 
nature, intentions to engage in environmental behaviors and willingness to sacrifice for the 
environment. It utilised a similar design to Study 1 with several differences. First, the sample 
size of Study 1 was modest. In order to support the robustness of the effect, Study 2 attempted to 
replicate the effect of moral elevation on connectedness to nature with a larger pre-registered 
sample size. Second, Study 2 used a general population sample. One possibility for the lack of an 
effect of moral elevation on intentions to engage in pro-environmental behaviors and willingness 
to sacrifice for the environment in Study 1 was the use of a student sample. Many students in 
Australia have a relatively low income and therefore may not have the financial means to 
sacrifice for the environment, thus potentially constraining their willingness to sacrifice for the 
environment. Similarly, many students (especially first-year students) still live with their parents, 
and thus may have limited autonomy over certain pro-environmental behaviors such as 
household recycling. Thus, in Study 2 we used a general population sample in an attempt to 
mitigate these potential confounds. Third, we included the measurement of additional signature 
states associated with elevation to act as both manipulation checks and potential mediators of the 
effects of elevation on the outcome variables. Study 1 found that the effects of the moral 
elevation induction were mediated by feeling moved. We were interested in testing more 
signature states associated with elevation and to compare their relative strengths as mediators. 
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Fourth, we included additional measures of connectedness to nature to test the generalizability of 
the effect of elevation on other measures of connectedness to nature. One distinction drawn in 
the literature is between emotional connectedness to nature – which taps more one’s affective 
bond with nature – and cognitive connectedness to nature: the extent to which nature is included 
in a person’s self-concept (Tam, 2013). Although it arguably also assesses cognitive 
connectedness to nature to a certain extent (Perrin & Benassi, 2009), the measure of 
connectedness to nature used in Study 1 (the CNS) is generally considered to largely tap into an 
affective connection with nature (Mayer & Frantz, 2004; Tam, 2013), and we were interested in 
investigating whether the effects of moral elevation would extend to increasing cognitive 
connectedness to nature.  
The study design and analysis plan was also pre-registered on the Open Science 
Framework (https://osf.io/nuve5/).  As with Study 1, it was hypothesized that elevation would 
increase feelings of connectedness to nature, intentions to engage in environmental behaviors 
and willingness to sacrifice for the environment. No strict hypotheses were made for states that 
would mediate the effects of the moral elevation induction on these variables. Although an 
exploratory analysis found in Study 1 that feeling moved significantly mediated the effects of the 
induction on connectedness to nature, as noted above, an aim of Study 2 was to explore 
additional possible mediators of the effects of elevation on connectedness to nature. We 
hypothesized that signature states associated with elevation would mediate the effects of the 
moral elevation induction, but we did not make a strict hypothesis as to which of these states 
would be the most powerful mediator.  
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Method 
Participants and Procedure  
A total of 241 users of Amazon’s MTurk completed the experiment online in return for a 
small monetary reward (US$1). Nine participants were excluded for non-serious responding 
leaving 232 participants (120 males, Mage = 35.66 years, SD = 12.53). The participant exclusion 
protocol was pre-registered with participants who failed either of two manipulation checks, or 
who selected the same response option for all Connectedness to Nature Scale questions being 
excluded. The procedure was identical to Study 1 with the inclusion of two measures of cognitive 
connectedness to nature and five additional states associated with moral elevation: people were 
asked to rate the extent to which they felt a lump in throat, felt a connection to humanity, felt a 
desire to be a better person, felt warmth in their chest, and felt like crying. These additional 
states were included with the other emotion measurements and were also measured on a 5-point 
Likert-type scale from Not at all to Extremely.   
The two additional measures of connectedness to nature were the Allo-Inclusive Identity-
Nature Subscale (Leary et al., 2008) and the Inclusion of Nature in Self scale (Schultz, 2002). 
Both of these measures involve people selecting from different pictures that represent the 
perceived overlap of their self with different entities. In the case of the Allo-Inclusive Identity-
Nature Subscale, participants select the image that best that represent their overlap with some 
other entity, for instance “The connection between you and a wild animal (such as a squirrel, 
deer, or wolf)”. Seven images are presented to the participant each with two circles worded “self” 
and “other” and greater overlap of the circle is taken to indicate greater self-other schema 
overlap. There are eight entities measured in total (see Leary et al., 2008), and the average score 
for all of these items from 1-7 was calculated for each participant.  In the case of the Inclusion of 
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Nature in Self item, the participant answers one question which, in the present study, was worded 
to measure how participants felt right now: “Please select the picture below which best describes 
how connected you feel right now with the natural environment. How interconnected do you feel 
with nature?”. As with the Allo-Inclusive Identity-Nature Subscale, this item was also measured 
on a seven point scale.  These measures were answered after participants had answered the 
Connectedness to Nature Scale, felt emotions, intentions to engage in environmental behaviors, 
and willingness to sacrifice for the environment. As with Study 1, all measures were scored from 
1 to either 5 or 7.  
Results 
Pearson’s product moment bivariate correlation coefficients between study variables can 
be seen in Table 14. Measures of connectedness to nature, intentions to engage in pro-
environmental behaviors and willingness to sacrifice for the environment generally showed a 
stronger pattern of correlation with positive emotional states than in Study 1. In fact, unlike 
Study 1, all of the positive emotions measures significantly correlated with measures of 
connectedness to nature and this did not seem to be solely to due to increased sample size as the 
correlation coefficients tended to be substantially higher.  
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Table 14. Correlations between nature-related variables and felt emotions 
 1 2 3 4 5 
1. Connectedness to Nature Scale (.92)     
2. Inclusion of Nature in Self .64*** (NA)    
3. Allo-Inclusive Identity- Nature 
Subscale 
.59*** .82*** (.91)   
4. Environmental Intentions .44*** .45*** .42*** (.89)  
5. Willingness to Sacrifice for 
Environment 
.36*** .32*** .33*** .67*** (.86) 
6. Political Orientation -.10 -.03 -.01 .14* .19** 
7. Inspiration .56*** .43*** .40*** .31*** .21** 
8. Happiness .46*** .28*** .25*** .22** .17** 
9. Love .52*** .44*** .40*** .21** .21** 
10. Amusement .20** .18** .13** .06 .07 
11. Pride .49*** .40*** .42*** .24*** .16* 
12. Feeling moved .49*** .41*** .36*** .29*** .22** 
13. Respect .53*** .42*** .38*** .28*** .20** 
14. Admiration .49*** .39*** .33*** .31*** .21** 
15. Awe .51*** .43*** .40*** .34*** .25*** 
16. Gratitude .51*** .45*** .45*** .27*** .22** 
17. Humility .35*** .36*** .38*** .24*** .20** 
18. Pleasure .39*** .29*** .23*** .23*** .16* 
19. Joy .46*** .37*** .33*** .24*** .13* 
20. Feel like crying .16** .24*** .22** .29*** .11 
21. Lump in throat .19** .20** .21** .23*** .10 
22. Warmth in Chest .45*** .37*** .36*** .19** .19** 
23. Feel a connection to humanity .67*** .49*** .48*** .38*** .30*** 
24. Feel a desire to be a better person .49*** .37*** .34*** .35*** .30*** 
25. Anger -.08 .11 .11 .01 -.14* 
26. Fear .03 .17** .12 .20** .06 
27. Shame .06 .19** .09 .13 -.01 
28. Boredom -.38** -.20** -.18** -.08 -.06 
29. Sadness .03 .19** .17* .18** .04 
Note: *p < .05, **p < .01, **p < .001, Cronbach’s alphas in parentheses,  
 
Effects of condition on study variables 
Mean scores of dependent variable across condition were compared with between-
subjects ANOVAs and Tukey HSD post-hoc pairwise comparisons were again used to compare 
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differences between each condition. Descriptive statistics and comparisons between means can 
be seen in Table 15. There was a significant effect of condition on Connectedness to Nature 
Scale scores, F(2,229) = 5.845, p = .003, η2 = .049. Tukey HSD post-hoc tests revealed 
significant differences between the elevation and control conditions, p = .019, d = .47. There was 
also a significant difference between the elevation and amusement conditions, p = .005, d = .48. 
However, there were no significant effects of condition on Inclusion of Nature in Self scores, 
F(2,229) = .1.425, p = .243, or on Allo-Inclusive Identity-Nature Subscale scores, F(2,229) 
= .725, p = .485. Furthermore, as with Study 1, there was no significant effect of condition on 
intentions to engage in environmental behaviors, F(2,229) = 1.773, p = .172, or willingness to 
sacrifice for the environment, F(2,229) = 1.953, p = .144. There were significant effects of 
condition on key states associated with moral elevation : feeling moved, awe, respect, admiration, 
inspiration, feel like crying, warmth in chest, lump in throat, feel a connection to humanity and 
feel a desire to be a better person. See Table 15 for an exhaustive list of post-hoc comparisons. 
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Table 15. Effects of condition on mean scores of nature-related variables and self-reported 
emotions. 
 Control (n = 75) Amusement (n = 77) Elevation (n = 80) 
Connectedness to Nature 2.99(.69)
a
 2.94(.88)
a
 3.33(.77)
b
 
Inclusion of Nature in Self 3.05(1.41)
a
 3.18(1.59
 a
 3.46(1.63)
a
 
Allo-Inclusive Identity-Nature Subscale 2.64(1.38)
a
 2.60(1.16)
a
 2.83(1.33)
a
 
Allo-Inclusive Identity- Humanity Subscale 3.58(1.07)
a
 3.42(1.05)
a
 3.61(.10)
a
 
Environmental Intentions 3.35(.71)
a
 3.19(.73)
a
 3.40(.76)
a
 
Willingness to Sacrifice 4.01(1.61)
 a
 3.56(1.51)
 a
 4.02(1.63)
 a
 
    
Inspiration 2.87(1.95)
 a
 1.97(1.89)
 b
 3.65(2.16)
 c
 
Happiness 3.23(1.87)
 a
 3.27(1.77)
 a
 3.50(2.01)
 a
 
Love 2.75(2.13)
 a
 2.35(1.98)
 a
 2.11(2.15)
 a
 
Amusement 2.00(1.88)
 a
 3.40(1.77)
 b
 1.33(1.60)
 c
 
Pride 2.03(1.96)
 ab
 1.65(1.76)
 a
 2.44(1.99)
 b
 
Feeling moved 2.05(1.91)
 a
 1.42(1.73)
 a
 3.66(2.02)
 b
 
Respect 3.04(2.05)
 a
 2.39(1.91)
 a
 4.14(1.83)
 b
 
Admiration 2.61(1.94)
 a
 2.00(1.81)
 a
 3.74(2.14)
 b
 
Awe 2.09(2.01)
 a
 1.25(1.67)
 b
 2.95(2.16)
 c
 
Gratitude 2.87(1.95)
 a
 1.97(1.89)
 b
 3.65(2.16)
 c
 
Joy 2.57(1.85)
 a
 2.65(1.93)
 a
 3.03(2.12)
 a
 
Humility 2.40(2.08)
 a
 1.75(1.73)
 a
 2.44(1.94)
 a
 
Pleasure 2.39(1.84)
 a
 2.71(1.78)
 a
 2.48(2.03)
 a
 
Feel like crying .52(1.21)
 a
 .48(1.12)
 a
 1.40(1.74) 
b
 
Lump in throat .49(1.03)
 a
 .48(1.13)
 a
 1.60(1.93)
 b
 
Warmth in Chest 1.67(1.76)
 a
 1.53(1.74)
 a
 2.74(2.09)
 b
 
Feel a connection to humanity 2.24(1.90)
 a
 2.35(1.99)
 a
 3.33(2.12)
 b
 
Feel a desire to be a better person 3.11(2.00)
 a
 2.78(1.97)
 a
 3.59(2.05)
 b
 
Anger .37(.85)
 a
 .40(.98)
 a
 .28(.73)
 a
 
Fear .47(1.20)
 a
 .65(1.33)
 a
 .55(1.10)
 a
 
Shame .36(1.04)
 a
 .61(1.20)
 a
 .50(1.20)
 a
 
Boredom 1.97(1.70)
 a
 1.30(1.57)
 b
 .85(1.33)
 b
 
Sadness .51(1.19)
 a
 .69(1.39)
 a
 .80(1.32)
 a
 
Note: Standard deviations in parentheses, values with different superscripts denote significant 
differences between means at a = .05 significance level as assessed by Tukey HSD post-hoc 
comparisons. Variables with significant differences across conditions are bolded.   
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Mediation Analysis  
With the inclusion of additional states associated with elevation, a greater number of 
theoretically plausible mediators of the effects of elevation on connectedness to nature were 
identified in Study 2. We were interested in identifying which signature states associated with 
elevation may have the strongest impact on connectedness to nature. We identified eleven 
possible candidates (feeling moved, inspiration, admiration, awe, respect, gratitude, feeling like 
crying, warmth in chest, lump in throat, desire to be a better person, and feel a connection to 
humanity) based on the criteria of (a) being significantly correlated with connectedness to nature 
(b) being significantly affected by the elevation condition relative to control; and (c) being 
signature states associated with elevation.     
First, we computed two dummy variables identical to those in Study 1 comparing the 
relative effects of moral elevation and amusement, using the control condition as the reference 
group. We then ran separate mediation models for each potential mediator, which revealed many 
possible mediators, see Appendix C. In order to compare the relative contribution of each 
mediator, we first conducted a multiple mediator path analysis with the eleven identified states as 
the mediators, and the two dummy variables as the independent variables (Model 1 in Table 16). 
As we were interested specifically in the effects of moral elevation, the amusement dummy 
variable acted as a covariate and its paths were not assessed.  Indirect effects of the elevation 
dummy through the mediators was assessed using bootstrapping (10000 bootstraps) with 
unbiased estimators (Hayes, 2009). All mediation effects in Study 2 are reported in standardized 
format in Table 16. The only significant mediator that emerged from this first model was “feel a 
connection to humanity”, point estimate = .15, 95% CIs [.05, .24]. The use of a large number of 
correlated potential mediators in the same model raises the possibly of issues with 
   206 
 
 
 
multicollinearity.  To assess this, we checked for multicollinearity problems by assessing the VIF 
for each mediator. The VIF for each predictor was within acceptable limits using the VIF<5 
heuristic(Hair Jr, Hult, Ringle, & Sarstedt, 2016; Ringle, Wende, & Becker, 2015), see Appendix 
C, suggesting that multicollinearity was not a major issue.  
However, to confirm that the findings of this first model were not spurious and due to the 
inclusion of a large numbers of mediators, we conducted a second model. In the second model, 
variables were reduced based on conceptual grounds. First, the emotion terms (inspiration, 
feeling moved, respect, admiration, awe, and gratitude) were averaged to form a single 
“emotions” variable. Similarly, the three questions measuring embodied states (feel like crying, 
lump in throat and warmth in chest) were averaged to form an “embodied states” variable. As 
connection to humanity and desire to be a better person did not fit into any clear conceptual 
category, these variables were left as separate predictors in the model. As seen in Table 16 
(Model 2), feel a connection to humanity was still the only significant mediator, point estimate 
= .15, 95%CIs[.05,.24]. Again, the VIF for each predictor was within acceptable limits using the 
VIF<5 heuristic. Complete statistics for both models including direct effects and collinearity 
statistics can be seen in Appendix C.  
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Table 16. Point estimates with 95% confidence intervals for Model 1 and Model 2 multiple mediator path analyses measuring indirect 
effects of moral elevation on connectedness to nature 
Model 1  Model 2 
 Point 
Estimate 
95% CIs 
  Point 
Estimate 
95% CIs 
Inspiration .02 -.02, .06  Emotions .04 -.03, .11 
Feeling moved -.03 -.10, .04  Embodied States -.05 -.09, .00 
Respect .01 -.04, .05  Feel a connection to humanity .15 .06, .24 
Admiration -.02 -.07,.03  Feel a desire to be a better person .01 -.02, .03 
Awe .02 -.02, .06     
Gratitude .02 -.01, .04     
Feel like crying -.03 -.07, .01     
Lump in throat -.01 -.05, .03     
Warmth in Chest -.01 -.05, .04     
Feel a connection to humanity .15 .05, .24     
Feel a desire to be a better person .01 -.02, .03     
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Discussion 
As in Study 1, participants in the moral elevation condition in Study 2 had significantly 
higher scores on the Connectedness to Nature Scale than participants in the control condition. 
Unlike Study 1, the difference between the elevation and amusement condition was statistically 
significant, supporting the unique effect of elevation above and beyond generalized positive 
affect. A multiple mediator path analysis found evidence in support of the unique effects of 
connection to humanity in mediating the effects of moral elevation on Connectedness to Nature 
scale scores. However, Study 2 did not find significant effects of elevation on measures of 
cognitive connectedness to nature. Furthermore, as with Study 1, Study 2 failed to find 
significant effects of elevation on intentions to engage in environmental behaviors and 
willingness to sacrifice for the environment.  
Unlike Study 1, all of the positive emotions measured in Study 2 significantly correlated 
with measures of connectedness to nature and this did not seem to be solely due to increased 
sample size as the correlation coefficients tended to be substantially higher.  One might argue 
that this finding may be due to non-serious MTurk workers selecting either high or low for all 
questions (straight-lining), and, as the majority of the questions in the survey were positively 
loaded, this may have amplified the correlations. However, the study excluded people who (a) 
failed an attention check question or (b) straight-lined the CNS, suggesting that this discrepancy 
is unlikely to be due to non-serious responding.   
General Discussion 
In sum, both studies presented here provide evidence that moral elevation increase 
feelings of connectedness to nature. These findings imply that the effects of elevation extend 
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outwards, beyond feelings of connection to human individuals and groups, towards life as a 
whole. Previous research has found effects of elevation on attitudes towards human outgroups 
(Freeman et al., 2009; Lai et al., 2013; Oliver et al., 2015) and the present studies extend this 
research by showing that elevation can facilitate a bond with nature. The mediation analysis in 
Study 2, which compared multiple possible potential mediators, suggests that this effect may be 
driven by feelings of connection to humanity. This supports the contention of Lee et al. (2015) 
that feelings of connectedness to humanity may expand outwards to engender feelings of 
connectedness to nature as a whole. The findings of the present studies also provides support for 
the conceptualization of elevation as an emotion that is the functional opposite to disgust 
(Sherman & Haidt, 2011). While disgust facilitates avoidance, disconnection and moral 
exclusion, elevation appears to engender positive feelings of connection that extend beyond the 
limits of the human family.    
Connectedness to Nature as Causing Pro-Environmental Behavior? 
Interestingly, despite significant effects of moral elevation on connectedness to nature in 
both conditions, neither study found effects of experimental condition on intentions to engage in 
pro-environmental behaviors and willingness to sacrifice for the environment. Yet, while 
connectedness to nature was significantly impacted by condition in both studies, this did not lead 
to increased intentions to engage in pro-environmental behaviors and willingness to sacrifice for 
the environment. One implication of these findings is that connectedness to nature may not have 
as strong an effect on pro-environmental behavior as has often been suggested in the literature. 
Although much research has looked at connectedness to nature predicting pro-environmental 
attitudes at a correlational level, less research has investigated whether increasing connectedness 
to nature leads to pro-environmental behavior. A recent meta-analysis (Mackay, 2018) compared 
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correlational and causal effects of connectedness to nature on pro-environmental behaviors and 
concluded that the causal effects (d = .25) were significantly lower than the correlational 
relationship (d = .41) may have led researchers to assume. Furthermore, Mackay (2018) also 
found evidence for significant publication bias in the assessment of the causal effects of 
connectedness to nature, with a non-significant effect size (d =.07) in the unpublished studies. 
Although Mackay (2018) still found a significant effect when controlling for publication bias (i.e. 
combining effects of published and unpublished studies), it is presently difficult to estimate the 
extent of unpublished research that is not included in meta-analyses; for instance, student theses 
are not always archived and may not be found for inclusion in a meta-analysis. The null effects 
found of experimental condition on intentions to engage in environmental behaviors and 
willingness to sacrifice for the environment, despite finding significant differences in 
Connectedness to Nature Scale scores, provides evidence against a strong causal effect of 
temporary changes in state connectedness to nature on pro-environmental behavior.  
This suggests that a significant proportion of the shared variance between connectedness 
to nature and pro-environment behavior may be due to factors other than a causal effect of the 
former on the latter. Nevertheless, it must be noted that the elevation induction did not have a 
significant effect on the two measures of cognitive connectedness to nature in Study 2, and thus 
the lack of effects of elevation on intentions to engage in pro-environmental behaviors and 
willingness to sacrifice for the environment may be due to a lack of effect on cognitive 
connectedness to nature. This could possibly have been due to the inclusion of these measures at 
the end of the experiment and the effects may have worn off. Although a post-hoc justification, it 
makes intuitive sense that moral elevation (an emotion) may have a stronger effect in inducing 
an affective connection with nature, rather than facilitating a cognitive identification of the self 
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as part of nature. However, there is no reason to think that cognitive connectedness to nature 
should have a stronger causal effect on pro-environmental behavior than emotional 
connectedness to nature (which is how the Connectedness to Nature Scale is usually 
conceptualized). In Study 2, both constructs had similar correlations with intentions to engage in 
pro-environmental behaviors and willingness to sacrifice for the environment. Furthermore, 
Mackay (2018) and Tam (2013) also found that the Inclusion of Nature in Self Scale tended to be 
less associated with pro-environmental behavior compared to the Connectedness to Nature Scale. 
Thus, the findings of the present studies provide some evidence against a strong causal effect of 
temporary changes in connectedness to nature on pro-environmental behavior. Nevertheless, as 
noted by Mackay (2018), even if the effect of transient changes in connectedness to nature on 
pro-environmental behavior is limited, it is still possible that connectedness to nature still plays a 
crucial causal role; it may just be that deeper, more enduring changes in connectedness to nature 
are required to effect pro-environmental behavior.   
Elevation and Pro-social Behavior 
As pro-environmental behavior can be construed a form of pro-social behavior, the null 
effects of elevation on intentions to engage in environmental behavior and willingness to 
sacrifice for the environment also suggest boundary conditions around the effects of moral 
elevation on pro-social behavior. Indeed, there is still some uncertainty over whether elevation 
does increase pro-social behaviors. Algoe and Haidt (2009) suggest that elevation may not 
immediately motivate pro-social behavior, although it increases the motivation to do so. This 
suggestion is in line with the results of the present studies, with elevation having no effect on 
behavioral intentions, but increasing motivation to “become a better person” and inducing 
feelings of connection to humanity. Elevation may motivate people to want to be the type of 
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person that engages in pro-environmental behaviors, but may not actually increase these 
behaviors. Nevertheless, it is possible that the effects of moral elevation on other forms of pro-
social behavior are robust (see Schnall et al., 2010), but that the link to pro-sociality in pro-
environmental behaviors is too weak or abstract for an effect of moral elevation to be detected. 
One plausible moderating variable that may be obscuring an effect of moral elevation on 
pro-environmental behaviors is belief in climate change. For people who do not believe that the 
Earth is facing a serious ecological challenge from greenhouse emissions, fostering 
connectedness to nature would not increase behaviors aimed at reducing greenhouse emissions. 
Furthermore, if anthropogenic climate change is not real, then pro-environmental behaviors 
would not have downstream benefits for humanity and may even hinder economic growth. 
Therefore, for individuals who do not believe in anthropogenic climate change, it is unlikely 
elevation would increase pro-environmental behaviors on pro-social grounds. Future studies 
controlling for belief in climate change may find significant effects of elevation on pro-
environmental behavior for people who do believe in the threat posed by anthropogenic climate 
change.  
Future directions 
 The findings of the present studies of an effect of moral elevation in increasing 
connectedness to nature provides a starting point for further investigation into the effects of 
positive emotions on connectedness to nature. It may be that other self-transcendent positive 
emotions may have comparable or greater effects on connectedness to nature. As touched on 
earlier, one strong contender is the emotion of awe. Evidence suggests that awe can expand 
people’s identities and facilitate connection to distant others. For instance, Shiota et al. (2007) 
found that people experiencing awe were more likely to describe themselves with more abstract, 
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oceanic descriptors (as part of larger universal groups like the human race), as opposed to 
individual descriptors (such as being a student). Similarly, Saroglou, Buxant, & Tilquin (2008) 
found that participants exposed to awe-inspiring nature reported feelings higher levels of a bond 
with all humanity.  Awe results in feelings of self-diminishment (Shiota, Keltner & Mossman, 
2017) and humility (Stellar et al, 2017) This state has been described by Piff et al. (2015) as “the 
small self”: a diminished sense of self that involves feeling “one’s being and goals to be less 
significant”(pp. 884). Similarly, Shiota et al. (2007) found that awe shifted attention away from 
the self and to the awe-inducing stimulus. These findings are pertinent as Frantz et al. (2005) 
found that inducing self-focused attention reduced feelings of connection with nature in 
individuals low in pro-environmental values. They argue that having a diminished focus on 
oneself allows an individual to broaden their perspective to include other/greater entities outside 
of themselves, like nature, in their self-concept. Other self-transcendent emotions may also have 
effects on connectedness to nature. One other strong candidate is compassion: another self-
transcendent positive emotion suggested by Pizarro, Detweiler-Bedell, and Bloom (2006) to have 
the opposite effect of disgust in regards to moral inclusion. Similarly, Sherman and Haidt (2011) 
suggest what they term “the cuteness response” may be the most exemplary functional opposite 
to disgust, and thus may have similar effects to elevation in increasing feelings of connectedness 
to nature.  
Limitations 
One limitation of the present studies was a limited range of emotion induction videos 
were used. Both studies used the same videos and it is possible the effects may not be isomorphic 
across elevation inductions. Furthermore, it must be acknowledged that experimentally induced 
elevation may be somewhat different to naturalistic experiences of elevation. Often the literature 
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assumes linear effects whereby more subtle effects of emotions induced experimentally are 
assumed to correspond to qualitatively identical, but quantitatively larger effects in real-life 
settings. However, it is possible that strong effects of real life (as opposed to virtual) induced 
elevation may have some qualitative differences to experimentally induced elevation. For 
instance, there is the possibility that that stronger, naturalistic experiences of elevation may be 
able to elicit intentions to engage in pro-environmental behaviors and willingness to sacrifice for 
the environment.  
Conclusions 
With a growing need to understand the psychological determinants of pro-environmental 
behavior, the construct of connectedness to nature has gained recent attention. The results of the 
present studies suggest that connectedness to nature may be increased by moral elevation: a self-
transcendent emotion elicited by witnessing moral virtue. These findings have implications for 
the conceptualization of elevation as an emotion that is the functional opposite of disgust, as well 
as for strategies aimed at increasing connectedness to nature. However, despite elevation 
facilitating feelings of connectedness to nature, there were no effects of elevation on intentions to 
engage in pro-environmental behaviors and willingness to sacrifice for the environment, 
suggesting that fostering positive emotions may not be enough to motivate pro-environmental 
behavior. Similarly, Study 2 found no effect of elevation on cognitive connectedness to nature, 
suggesting that although elevation appears to have effects on people’s affective bond with nature, 
it may be ineffective at changing people’s schemas of the self as part of nature. Future research 
could expand on these findings by testing potential moderators of the effects of elevation on pro-
environmental behavior and further clarifying the relative effects of elevation on emotional and 
cognitive connectedness to nature.  
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Chapter 6 - General discussion 
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This thesis has presented eight studies broadly investigating the relationship between 
social connectedness and connectedness to nature. The main aims were: 1) to clarify the 
correlational relationship between social connectedness and connectedness to nature; 2) to 
investigate a hypothesized role of exposure to beautiful nature in facilitating recovery from 
social exclusion; 3) to investigate the effects of social exclusion on connectedness to nature and 
pro-environmental behavioural intentions; and 4) to investigate the effects of moral elevation on 
connectedness to nature and pro-environmental behavioural intentions. This chapter presents an 
overview of the results of the thesis and suggests directions for future research.   
Chapter 1 
The first chapter of this thesis presented a history of the human relationship with nature 
and provided a comprehensive literature review of the effects of exposure to nature and the 
development of the construct of connectedness to nature. It established the importance – and 
relative paucity – of research into the determinants of connectedness to nature. 
Chapter 2  
Chapter 2 outlined the results of Study 1, which tested the relationship between social 
connectedness and connectedness to nature by utilizing a cross-sectional correlational design. 
Study 1 was conducted to help clarify inconsistent findings in the literature regarding the 
relationship between social connectedness and connectedness to nature by testing correlations 
between multiple forms of these constructs. Measures of connectedness to nature had non-
significant to moderate positive correlations with measures of social connectedness. This 
relationship was more consistent for forms of social connectedness measuring connection to 
more distant others and abstract social groups (e.g. connectedness to all humanity).  
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Chapter 3 
Chapter 3 began with an overview of research into social exclusion, discussed the ways 
in which it is induced in the laboratory and strategies for reducing its effects. The purpose of 
Study 2 was to test whether bolstered connectedness to nature, elicited through exposure to 
beautiful nature could help facilitate recovery from social exclusion. Participants were randomly 
allocated to either being included or excluded in Cyberball (a computerized ball throwing game) 
and then either watched a video of beautiful nature, an urban scene or listened to a mind 
wandering task. Overall, several main effects of the ostracism induction were found: ostracized 
people reported feeling lower levels of meaning-in-life, self-esteem and sense of control. 
However, these effects were not significantly reduced by viewing a video of beautiful nature. 
The only significant interaction that emerged between conditions was for sense of control, where 
there was a simple effect of ostracism in reducing sense of control for participants in the urban 
condition, but not the nature or mind wandering conditions.  
Chapter 4  
Study 2 identified the existence of a trending main effect of ostracism in reducing 
connectedness to nature: a finding that was investigated in more depth in the studies in Chapter 4, 
which began with a discussion of conflicting theoretical and empirical evidence for the direction 
of the effect of exclusion on connectedness to nature. Evidence was first presented in support of 
what was termed the flow hypothesis: that feelings of connectedness to other humans would flow 
onto feelings of connectedness to nature. Thus, exclusion should decrease connectedness to 
nature. This hypothesis was contrasted with what was termed the compensation hypothesis: that 
people may affirm a connection with nature to deal with social disconnection.  
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Study 3 was the first study in this thesis to specifically compare these competing 
hypotheses and found a significant effect of Cyberball-induced ostracism on state connectedness 
to nature. Ostracized participants reported lower levels of connectedness to nature and positive 
affect, thus providing initial support for the flow hypothesis.  
 During the data collection phase of Study 3, Poon et al. (2015) published evidence that 
ostracism increases desires to connect to nature and pro-environmental behavior. Study 4 took 
these findings into consideration and attempted to replicate both 1) the findings of Study 3 that 
ostracism decreased state connectedness to nature; and 2) the findings of Poon et al. (2015) that 
ostracism increased desires to connect to nature and pro-environmental behavior. Study 4 
successfully replicated the effect of Study 3 with Cyberball-induced ostracism again decreasing 
state connectedness to nature but failed to find any effect of ostracism on desires to connect to 
nature and support for environmental policies.  
Study 5 attempted to build on these findings in several ways. Firstly, Study 5 attempted a 
conceptual replication of the findings of Studies 3 and 4 by implementing the future alone 
exclusion paradigm: a conceptually distinct exclusion paradigm. Secondly, to provide stronger 
evidence that the null effects on desires to connect to nature and environmental policies were not 
due to insufficient power in Study 4, Study 5 implemented a much larger sample size. Study 5 
also tested political orientation as a moderator of the effects of exclusion on connectedness to 
nature, desires to connect to nature and support for pro-environmental policies. However, Study 
5 failed to replicate the findings of Studies 3 and 4 that exclusion significantly decreases state 
connectedness to nature  
As with Study 4, Study 5 also failed to find any effects of exclusion on desires to connect 
to nature and support for environmental policies, providing further evidence against the claim of 
   219 
 
 
 
Poon et al. (2015) that ostracism increases desires to connect to nature and pro-environmental 
behaviours. It must be noted that Poon et al. (2015) specifically discusses ostracism – a specific 
form of exclusion – and thus, as Study 5 was not looking at ostracism per se, one might argue 
that this null result does not bear on the veracity of their findings. However, the theoretical 
rationale provided by Poon et al. (2015) suggests that the hypothesized effects of ostracism on 
desires to connect to nature are driven by a threat to the need to belong. Thus, any threat to the 
need to belong – such as being informed you are likely to be alone later in life – should be 
expected to increase desires to connect to nature. Therefore, the lack of an effect of the future 
alone manipulation on desires to connect to nature constitutes further evidence against the 
hypothesis that connectedness to nature is reliably motivated by decreased social connectedness.  
Study 6 reverted back to using Cyberball: an induction that had successfully reduced 
feelings of connectedness to nature in Studies 3 and 4. One possible response that Poon et al. 
(2015) might make to the null effects of exclusion on pro-environmental behavior in Studies 4 
and 5 was the use of support for environmental policies as a valid measure of pro-environmental 
behavior. To address this potential response, Study 6 tested the effects of ostracism on intentions 
to engage in environmental behaviours using the same questions used by Poon et al. (2015), as 
well as questions measuring willingness to sacrifice for the environment. Study 6 also tested 
whether the effects of Cyberball on the state Connectedness to Nature Scale could be replicated 
using two measures of cognitive connectedness to nature: the Inclusion of Nature in Self Scale 
and the Allo-Inclusive Identity-Nature Subscale. A final aim was to test whether the effects of 
ostracism on connectedness to nature would be mediated by connectedness to humanity.  
As with Studies 4 and 5, Study 6 failed to find any significant effect of exclusion on pro-
environmental behavior, despite now using the same items used by Poon et al. (2015). However, 
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unlike Studies 3 and 4, Study 6 failed to find an effect of Cyberball-induced ostracism on 
measures of connectedness to nature. It is possible that this null effect was due to Study 6 using 
measures of cognitive connectedness to nature, whereas Studies 3 and 4 used the Connectedness 
to Nature Scale: a measure of emotional connectedness to nature. Another possibility is that the 
effect of social exclusion on state connectedness to nature is simply not reliable. It must be noted 
that, unlike Studies 3-5, Study 6 did not find any effect of exclusion on mood, suggesting it is 
possible that the ostracism manipulation simply failed. Indeed, there was no effect of ostracism 
on feelings of connection to humanity, although as mentioned in Chapter 4, the items measuring 
this construct may have been less than ideal, having low internal consistency. Nevertheless, 
Study 6 provides some evidence that cognitive connectedness to nature might be more resistant 
to the effects of ostracism, although future research would be needed to establish this more 
firmly.   
In sum, Chapter 4 provided some evidence that ostracism by way of Cyberball may 
decrease emotional connectedness to nature, although no evidence for an effect on measures of 
cognitive connectedness to nature was observed in Study 6. Furthermore, it must be noted that no 
significant effects on emotional connectedness to nature were found using the future-alone 
manipulation in Study 5. However, none of the studies provide evidence in support of the claims 
of Poon et al. (2015) that ostracism increases desires to connect to nature or pro-environmental 
behavior. Chapter 4 concluded with a discussion of potential moderators of the effects of 
exclusion on attitudes towards nature, and suggested the need for a well-powered direct 
replication of Poon et al. (2015). 
Chapter 5 
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Chapter 5 further tested the link between social connectedness and connectedness to 
nature by testing whether moral elevation – a self-transcendent emotion that inspires feelings of 
connectedness to humanity – would result in increased connectedness to nature, intentions to 
engage in pro-environmental behaviours and willingness to sacrifice for the environment.  In 
both Studies 7 and 8, participants were randomly allocated to watch a video inducing moral 
elevation, an amusing video or a neutral control video. In both studies, participants in the 
elevation condition reported significantly higher scores on the state Connectedness to Nature 
Scale compared to control. Furthermore, in a multiple mediator path analysis, Study 8 found that 
the effects of elevation on connectedness to nature were significantly mediated by feelings of 
connection to humanity, providing further support for the flow hypothesis: the proposition that 
feelings of connectedness to humanity may flow onto feelings of connectedness to nature. 
However, no significant effects were found in Study 8 on Inclusion of Nature in Self and the 
Allo-Inclusive Identity-Nature Subscale. Neither study found evidence in support of the 
hypothesis that moral elevation would facilitate intentions to engage in pro-environmental 
behaviours or willingness to sacrifice for the environment. These null findings were discussed 
with reference to the distinction between emotional and cognitive connectedness to nature, as 
well as recent work (Mackay, 2018) suggesting the causal effects of temporary changes in state 
connectedness to nature on pro-environmental behavior may be significantly lower than 
previously believed.  
Major Implications 
The main implication of the present studies is that it appears likely that feelings of social 
connectedness may facilitate connectedness to nature. Although connectedness to nature was not 
found to be reliably correlated with measures of interpersonal connection (e.g. loneliness) in 
   222 
 
 
 
Study 1, Studies 3 and 4 found that excluded participants reported significantly lower levels of 
connectedness to nature. Furthermore, Studies 7 and 8 found that moral elevation – an emotion 
that elicits feelings of connectedness to humanity – increased connectedness to nature. In a 
comparison of possibly mediators of the effects of moral elevation in Study 8, connectedness to 
humanity emerged as the only significant mediator, lending further support to its hypothesized 
effects on connectedness to nature. It appears that feelings of social connectedness may have a 
positive causal effect on connectedness to nature, at least on the short term level. Thus, the 
evidence presented here supports the flow hypothesis, rather than the compensation hypothesis 
introduced in Chapter 4. Nevertheless, it is crucial to note that this does not entail that lower 
levels of social connection may not motivate higher levels of connectedness to nature in the long 
term. However, no evidence was found to suggest that social disconnection leads to a short term 
bolstering of state connectedness to nature. Furthermore, no evidence was found for the claims 
of Poon et al. (2015) that ostracism increases desires to connect to nature and intentions to 
engage in pro-environmental behaviours. 
At first glance, the findings of the studies presented in Chapter 4 may seem normatively 
negative, as they suggest the existence of yet another negative outcome to social exclusion –   
decreased connectedness to nature – and no evidence was found in support of a normatively 
positive outcome: increased pro-environmental behaviour. However, if exclusion does not 
increase desires to connect to nature and pro-environmental behavior, this avoids a societal 
tradeoff between fostering social connection and increasing pro-environmental behavior. If a 
hydraulic relationship exists between social connectedness and connectedness to nature, then 
increasing social cohesion in society might inadvertently decrease motivations to connect to, and 
protect, nature. The results of the present studies suggest that there need not be a trade-off; the 
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studies presented here provide some evidence that positive social experiences may lead to more 
connectedness to nature. Although there was some evidence of higher desires to connect to 
nature in participants lower in trait emotional stability in Study 5, there was little evidence from 
the studies in this thesis to suggest that connectedness to nature reliably emerges as a 
compensation strategy to deal with social distress. As such, the results presented in this thesis 
should be viewed as having positive implications insofar as it is unlikely that efforts to increase 
connectedness to nature would need to involve depriving people of other needs – such as social 
connection – in order to foster connectedness to nature.   
Comparing emotional and cognitive connectedness to nature  
One interesting finding was that no effects of experimental conditions were found on 
cognitive connectedness to nature in the two experimental studies (Study 6, exclusion, Study 8, 
moral elevation) that included these measures. This occurred despite significant effects of 
Cyberball (Studies 3 and 4) and moral elevation (Studies 7 and 8) on emotional connectedness to 
nature. These findings suggest that cognitive connectedness to nature may be more stable and 
less influenced by proximal situational forces than emotional connectedness to nature.  
Although several correlational studies have included measures of both forms of 
connectedness to nature (e.g. Howell et al., 2011; Zelenski & Nisbet, 2014), to the best of the 
author’s knowledge there has been little research simultaneously comparing causal influences on 
both forms of connectedness to nature. Studies that have looked at causal influences on 
connectedness to nature have tended to either look specifically at one measure of connectedness 
to nature. For instance, Inclusion of Nature in Self (e.g. Kossack & Bogner, 2012; Zelenski, 
Dopko, & Capaldi, 2015), Nature Relatedness (e.g. Lyons & Carhart-Harris, 2018) or the 
Connectedness with Nature Scale (e.g. Frantz et al., 2005) and do not investigate whether the 
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effects may be different across measures. As cognitive connectedness to nature taps into a 
person’s self-identification as part of nature, rather than one’s affective bond with nature, it is 
plausible that it may be harder to manipulate by emotion-laden experiences such as social 
exclusion and moral elevation. 
However, it must be noted that there is some contention as to whether the Connectedness 
to Nature Scale is actually best considered as a measure of emotional connectedness to nature 
with Perrin and Benassi (2009) suggesting it is best conceived as tapping into cognitive 
connectedness to nature. However, Tam (2013) found that there was divergence between the 
Connectedness to Nature Scale and measures of cognitive connectedness to nature, with the 
Connectedness to Nature Scale appearing to perform similarly to measures of emotional 
connectedness to nature. Nevertheless, future research investigating the relative malleability of 
emotional vs. cognitive connectedness to nature could consider using other affective measures 
such as the Love and Care for Nature Scale (Perkins, 2010) which may be a more pure measure 
of emotional connectedness to nature than the Connectedness to Nature Scale.  Nevertheless, to 
the author’s best knowledge, no state version of the Love and Care for Nature Scale has been 
developed. Thus, there may be a gap in the literature regarding validated measures of state, 
emotional connectedness to nature, if the contention of Perrin and Benassi (2009) that the 
Connectedness to Nature Scale does not exclusively tap into emotional connectedness to nature 
is accepted. 
Structural validity of the Connectedness to Nature Scale 
Concerns have also been raised in the literature about the structural validity of the 
Connectedness to Nature Scale. Overall, the studies in this thesis found good internal 
consistency for the Connectedness to Nature Scale. However, one finding that was not discussed 
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in the body of the thesis pertains to the validity of Item 12 (“When I think of my place on Earth, I 
consider myself to be a top member of a hierarchy that exists in nature“) of the Connectedness to 
Nature Scale. Throughout this thesis, it was consistently found that this item did not sufficiently 
correlate with the remaining items of the scale in order to warrant its inclusion in the scale. To 
provide an aggregate correlation between this item and the remaining items in the scale, state 
Connectedness to Nature Scale item scores were collated from all studies in this thesis that used 
the state Connectedness to Nature Scale (all studies except Studies 1 and 6). This lead to a total 
N = 847 with a Cronbach’s alpha of .88.  It was found that Item 12 (after being appropriately 
reversed) had an item-total correlation of -.02, with Cronbach’s alpha increasing to .90 with the 
removal of the item, suggesting a recommendation that this item be removed for the scale.  
This issue has been noted previously by Olivos, Aragonés, and Amérigo (2011) who 
found that Item 12 actually negatively loaded on the main extracted factor and that the internal 
consistency of the scale improved after Item 12 was eliminated. Olivos et al. (2011) suggest one 
explanation for this effect: a person who considers themselves to be at the top of a hierarchical 
order of nature is not necessarily disconnected from nature any more than other species who are 
high on a predatory hierarchy (e.g. shark, lion) should be considered disconnected from nature. 
Thus, agreement with this item does not necessarily indicate a disconnection from nature per se, 
although it may be an indicator of a theoretically related construct such as speciesism (Caviola, 
Everett, & Faber, 2018). Navarro, Olivos, and Fleury-Bahi (2017) further investigated the 
validity of the Connectedness to Nature Scale (albeit in a French version) and also recommended 
the elimination of Item 12, as well as item 4 (“I often feel disconnected from nature” and item 14 
“My personal welfare is independent of the welfare of the natural world”). Item 4 performed well 
across present studies using the state version with an item-total correlation of .59. Item 14 is not 
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in the state version of the scale but a reanalysis of the Study 1 data of trait Connectedness to 
Nature Scale scores (N = 286) reveals that it only had an item-total correlation of .19, supporting 
its removal from the scale. Item 12 had similar poor performance in the trait Connectedness to 
Nature Scale in Study 1 with an item-total correlation of .10, providing further evidence 
suggesting it should be removed from the scale.   
It must be noted that the removal of this Item 12 would not have significantly changed 
the interpretation of results in this thesis: the effect of removing Item 12 on the effect sizes in all 
studies was negligible, and it did not lead to any significant effect becoming non-significant or 
vice versa. Thus, it was not deemed crucial to report analyses with a modified version of the 
scale that removed Item 12. Nevertheless, it is crucial that future research take this into account, 
as this item may lead to unreliable results using the Connectedness to Nature Scale. It is 
recommended that Item 12 be removed, or at least care must be taken when including it in order 
to avoid potential confounding effects of the inclusion of the item.  
Alternatively, future research could use scales other than the Connectedness to Nature 
Scale. One limitation of the studies presented in this thesis was the use of a relatively small 
number of connectedness to nature measures: the Connectedness to Nature Scale, the Inclusion 
of Nature in Self item, and the Allo-Inclusive Identity-Nature Subscale. Although scales 
measuring connectedness to nature tend to converge on one factor (Tam, 2013), with some 
divergence between measures of cognitive and emotional connectedness to nature, there may be 
subtle qualitative differences in the content domain of different connectedness to nature 
measures. For instance, one commonly used, well-validated measure is the Nature Relatedness 
Scale. Although both scales are related conceptually and empirically (Tam, 2013), the Nature 
Relatedness Scale also includes facets of connectedness to nature that are not captured by the 
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Connectedness to Nature Scale, for instance, contact with nature and pro-conservation attitudes. 
The studies in this thesis did not use this scale, as the majority of them were interested in looking 
at state connectedness to nature, and to the authors knowledge there has been no validation of a 
state version of the Nature Relatedness Scale. Many of the items in this scale are not suitable for 
use as a state measurement, for instance, “I enjoy being outdoors, even in unpleasant weather”. 
Thus, it would not have been appropriate to use it to measure temporary changes in 
connectedness to nature, as participants may answer how they feel generally. Nevertheless, the 
development and validation of a state version of the Nature Relatedness Scale – that may word 
the items along the lines of “I would enjoy being outdoors right now, even in unpleasant weather” 
– would be a worthy pursuit as it would allow for valid state measurement of facets of 
connectedness to nature that may not be assessed by the scales used in this thesis. 
Desires to connect to nature.  
Even though Studies 4 and 5 failed to find any effect of social exclusion on desires to 
connect to nature, the construct deserves further investigation as an ecologically relevant 
construct that is conceptually distinct from state and trait connectedness to nature. It is possible 
that desiring to connect to nature may play a significant role in pro-environmental behaviors 
above and beyond the effects of state and trait connectedness to nature. Interestingly, the desire 
version of the Connectedness to Nature Scale predicted support for environmental policies to a 
similar extent to the state version in Study 5, and was a significant predictor of environmental 
policies in Study 4, whereas state connectedness to nature was not.  
Study 5 also found some differences between the desire and state versions of the 
Connectedness to Nature Scale regarding correlations with other constructs. Specifically, 
desiring to connect to nature was significantly negatively related to the personality domain of 
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Emotional Stability and positively related to Agreeableness, whereas state connectedness to 
nature had non-significant correlations with these constructs. The correlation between desires to 
connect to nature and neuroticism provides some evidence that desires to connect to nature may 
be activated in individual’s with lower levels of psychological well-being. However, it must be 
noted that Study 5 also found no effect of the exclusion manipulation on desires to connect to 
nature despite the manipulation leading to significant differences in negative affect between 
groups. Thus, it is unlikely the relationship is as simple as negative emotionality leading to 
desiring to connect. Nevertheless, it is interesting that desiring to connect to nature was 
associated with neuroticism, whereas state connectedness to nature was not. Future research 
could consider further conceptual clarification of the construct of desiring to connect to nature 
and investigate its potential unique role in predicting pro-environmental behavior above and 
beyond connectedness to nature. Nevertheless, it must be noted that desires to connect to nature 
strongly correlated with state connectedness to nature in both Studies 4 (r = .42) and 5 (r = .73) 
suggesting that, although conceptually distinct, desires to connect to nature may not have 
additional explanatory power over and above connectedness to nature.  
Connectedness to Nature as causing pro-environmental behavior 
One claim often made in the literature is that connectedness to nature is a crucial 
determinant of pro-environmental behavior. However, Studies 7 and 8 found no effect of moral 
elevation on intentions to engage in environmental behaviors and willingness to sacrifice for the 
environment, despite there being a significant effect on state connectedness to nature. 
Furthermore, Study 4 found no effect of exclusion on support for pro-environmental policies, 
despite exclusion lowering connectedness to nature. The findings suggest that the causal effect of 
temporary changes to state connectedness to nature on pro-environmental behavior may be lower 
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than is often suggested in the literature. As noted in Study 5, most of the research suggesting an 
effect of connectedness to nature on pro-environmental behavior has been correlational in nature, 
with less research investigating whether increasing or decreasing connectedness to nature results 
in corresponding behavioral change aimed at protecting nature. As also discussed in Chapter 5, a 
recent meta-analysis (Mackay, 2018) found that the causal effects of connectedness to nature on 
pro-environmental behavior were significantly lower than correlations between the two variables. 
Mackay (2018) also notes the existence of significant publication bias in the experimental studies, 
with unpublished studies showing a non-significant effect size. Given that it is hard to estimate 
what proportion of relevant unpublished studies made it into the meta-analysis, there is the 
potential that the causal effects may be even lower than suggested. The findings of the present 
studies looking specifically at intentions to engage in pro-environmental behaviors, willingness 
to sacrifice for the environment and support for environmental policies suggests the causal effect 
of temporary changes in state connectedness to nature on pro-environmental behaviors may be 
limited.  
Limitations  
Sample Characteristics. A limitation of the present studies is that all studies (with the 
exception of Study 8) relied on convenience sampling from an undergraduate student population. 
It is possible that different effects may exist in the general population. Nevertheless, at least for 
the finding of Cyberball decreasing state connectedness to nature, if there is an effect of 
participant characteristics, the effect would be more likely to be greater in a general population. 
University students tend to be more politically progressive than the general population, and thus 
should be more likely to affirm their pro-environmental values when faced with existential threat. 
Similarly, if there is an effect of exclusion in increasing desiring to connect to nature, we would 
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expect this effect to be more prominent in a university sample for the same reasons. Thus, the 
use of a university sample in Chapter 4 may have loaded the dice somewhat in favor of the 
compensation hypothesis yet still a negative effect of exclusion on state connectedness to nature 
was found in Studies 3 and 4, and no effects on desiring to connect to nature, support for 
environmental policies or intentions to engage in pro-environmental behaviours were found in 
Studies 4-6.  
Ecological validity. Another limitation is that the present studies only measured short-
term changes in connectedness to nature. It is possible that changes to state connectedness to 
nature would not translate into enduring changes in trait connectedness to nature. For instance, 
ostracism may decrease state connectedness to nature temporarily, but this does not necessarily 
imply that connectedness to nature remains low, even in chronically ostracized individuals. In 
fact, Study 1 found that loneliness showed small, largely non-significant correlations with 
measures of connectedness to nature, suggesting that any effects of ostracism on connectedness 
to nature may not be substantial and enduring.   
Another limitation pertains to the strength and ecological validity of the experimental 
manipulations. The inductions of both social exclusion and moral elevation that were used were 
rather weak compared to powerful real world experiences of these phenomena. This is largely 
unavoidable in experimental social exclusion research: the most powerful naturalistic exclusion 
experiences tend to include people known to the target, and this would be difficult to achieve in a 
laboratory environment for obvious ethical and logistical reasons. Similarly, in the case of moral 
elevation, a first-hand experience of moral virtue would likely be more potent than watching a 
video that describes the act. However, the use of experimental methods has the benefits of high 
internal validity: it is easier to conclude that any effects on the dependent variables are due to the 
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independent variable. Thus, experimental methods can be useful for discovering causal 
relationships, even if their strength is often limited.  
Another interesting approach for future research in order to improve external validity 
would be through the utilization of experience sampling methods where participants report their 
feelings throughout the day (Csikszentmihalyi & Larson, 1992; Zelenski & Larsen, 2000). It 
would be interesting to see whether participants self-reported instances of feeling excluded or 
lonely would predict a decrease in connectedness to nature. Conversely, experiences of feeling 
connected to others – including moral elevation – may predict increased connectedness to nature. 
Likewise, experience sampling methodology could also be used to provide data on the effects of 
natural environment. This research could provide a useful corroborating link between 
correlational and experimental studies.   
Cultural scripts. It is also a very real possibility that the effects of different stimuli on 
connectedness to nature may be influenced by cultural scripts. For instance, Miyamoto and Ma 
(2011) provide evidence that cultural scripts guide the regulation of positive emotions towards 
either amplification or dampening of the experienced emotion. It is possible that self-
transcendent emotions may have different effects on connectedness to nature for people with 
different cultural scripts. Although the focus of this thesis has been largely on species-typical 
responses, it must be noted here that there is still contention in the literature about the relative 
contributions of innate biophilic mechanisms and learned cultural scripts in the development of 
attitudes towards nature (Joye & De Block, 2011). As with many psychological phenomena, 
untangling whether specific biophilic responses are largely the result of innate evolved 
mechanisms or cultural learning is tricky: the evolutionist may point to the ubiquity of responses 
across cultures; the social constructivist may point out the variation across cultures. 
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It is also possible that different cultural scripts may guide responses to social exclusion in  
regards to attitudes towards nature. People with a cultural script of people returning to nature to 
deal with societal isolation (e.g. Krakauer, 2009) may emphasise a desire to connect to nature; 
however, for people without this cultural script, then social exclusion may have the opposite, or 
no, effect on connectedness to nature. To throw a bone to the unlikely duo of the social 
constructivist and the personality researcher, it is possible that investigations of the present 
research questions at a quantitative level that assumes species-typical responses to social 
phenomena – such as social exclusion – may be misguided, as there may be too much individual 
and cultural variation in responding to find a meaningful, generalizable “signal” in amongst the 
“noise” of individual personalities located in unique cultural milieus.  
Power Considerations. As discussed in earlier chapters, one limitation for a number of 
the present studies was modest sample sizes. At the time of the conception and design of the first 
half of the studies in this thesis (2013-2015), it was still common in social psychology to see 
sample sizes of 25-35 per condition. For the majority of the present studies, this sort of sample 
size was deemed to be adequately powered based on the “what do articles in the field often use” 
heuristic. However, the current thinking around adequate sample sizes has changed substantially  
over the past few years following the revelations that both intentional and unintentional 
questionable research practices may have resulted in an altogether untrustworthy literature (Open 
Science Collaboration, 2015).  Regardless of where one stands on the causes and extent of the 
current replication crisis in psychology, the relatively small sample sizes of many of the studies 
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in this thesis do put some limits on the inferences that should be made from the data
9
. A stronger 
appreciation of these issues was developed over the course of the thesis, with the final study 
having a pre-registered, well-powered design.   
In addition to implications for the present work, the recent findings that the psychological 
literature may not be as reliable as may be desired has implications for environmental 
psychology: an area which so far has been relatively publically unscathed by the replication 
crisis. As similar hypothesized causes of the replication crisis in social psychology have also 
been present in environmental psychology (e.g. a lack of preregistration), it is plausible that 
significant replication problems will emerge. Although meta-analyses can use tools to try to 
correct for publication bias such as funnel plots, these tools are not omniscient to the presence of 
publication bias, and registered replication reports (Simons, Holcombe, & Spellman, 2014) 
provide an opportunity to test existing theoretical models in environmental psychology. To take 
but one example, Attention Restoration Theory (Kaplan, 1995) suggests that exposure to positive 
nature can help restore attentional capacity. However, as noted Chapter 1, a recent systematic 
review (Ohly et al., 2016) suggests that the hypothesized restorative effects of nature appear to 
be highly variable across different measures of attention; and it must be noted that is just for the 
studies that either made it to publication or were unpublished but found by the researchers. 
Another factor currently being discussed within social psychology with implications for 
the robustness of environmental and eco-psychology is that of ideological bias (Duarte et al., 
2015; Inbar & Lammers, 2012). Many researchers in social psychology are undoubtedly drawn 
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 In case the reader is wondering why this thesis has not used post-hoc (observed) power analyses, see 
Lakens (2014) 
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to the field in order to address perceived issues in society (Duarte et al., 2015). Without denying 
the existence of these issues (e.g. discrimination), it must be accepted that social psychologists 
often have professional and political motivations to find the existence of these phenomena. These 
motivations have coincided with a huge amount of historical leeway in the reporting of results, 
arguably leading to significant problems with the social psychological literature (Duarte et al., 
2015; Earp & Trafimow, 2015; Jussim & Crawford, 2017; Redding, 2012). It is similarly 
plausible that many eco-psychologists are motivated by political goals or personal values, in fact 
these motivations are often explicitly stated (Roszak, 1995). It is unlikely that one would 
dedicate their life to developing strategies to protect nature if one did not have a strong 
connection with nature and believe in the importance of its preservation. Researchers have strong 
personal and professional incentives to find as many positive effects of nature as they can; both 
to justify the practical importance of their research and to provide additional impetus to their 
normative position that nature should be preserved.  
The purpose of this discussion is not to suggest that the entirety of the existing literature 
is therefore moot. Rather, the point is to suggest that the science around attitudes towards nature 
may be improved by more ideological diversity, and thorough replications must be conducted to 
ensure the field does not turn into an ideological echo chamber. For instance, as discussed in 
Chapter 5, one potential moderating factor of the relationship between connectedness to nature 
and pro-environmental behavior is that of belief in climate change. However, perhaps due to the 
author’s strong belief in anthropogenic climate change, this factor was not considered during the 
study design phase and was only brought to my attention by a more conservative colleague. It 
must be made clear that I am not arguing for a “the truth lies somewhere in the middle” approach 
on ecological issues, yet the field may potentially benefit from more criticism from outsider 
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voices so as to bring to the fore aspects of research design which may otherwise not be 
considered. This is not an original argument and benefits of increased political diversity in areas 
of psychological research with moral and political implications have already been suggested by 
many social psychologists (Duarte et al., 2015; Haidt, 2011; Jussim & Crawford, 2017; Redding, 
2012; Stevens et al., 2017).   
In sum, it seems plausible that there exists significant publication bias in environmental 
psychology for the following reasons. Firstly, the same career incentives to perform questionable 
research practices (e.g. p-hacking) also exist in environmental psychology. Secondly, the 
prevalence of researchers who have an a priori commitment to nature may potentially motivate a 
personal censorship of findings that suggest null or negative effects of nature. This does not 
imply that there is no reason to believe any claims currently in the literature but it does suggest 
that there are probably many documented findings in the literature that are spurious. There is also 
no reason to think that environmental psychology is likely to suffer these problems more than 
other areas of psychology tied in with normative concerns. However, specific efforts are 
currently underway in other areas of psychology (e.g. ego depletion; Friese, Loschelder, Gieseler, 
Frankenbach, & Inzlicht, 2018; Hagger et al., 2016; Inzlicht, Gervais, & Berkman, 2015) to 
improve replicability of findings in the field, yet to the author’s best knowledge, no such efforts 
– such as a multi-labs replication projects – have thus far been published in environmental 
psychology.  
Given these considerations, the field needs to run registered replication reports to 
establish not just what exposure to nature can do, but also what it nature cannot do. Of course, an 
atheoretical investigation of all the infinite possibilities of things that exposure to nature and 
connectedness to nature cannot do would be rather pointless and wasteful; there is no point 
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setting out to show that exposure to nature cannot, say, cure cancer, and then expect those null 
findings to be publishable, as, to use Bayesian terms, the prior probability that nature can cure 
cancer would be very low. However, negative findings of hypothesized effects that have a strong 
theoretical rationale should, nay must, be reported to ensure – in Lakatosian terms – a 
“productive research programme”. It must be noted that the field is not entirely silent on these 
issues. For instance, Capaldi, Passmore, Nisbet, Zelenski, and Dopko (2015, p. 8) note “we 
suspect few researchers are actively working to contradict claims about nature’s benefits”. There 
are also promising signs with meta-analyses attempting to control for publication bias (Capaldi et 
al., 2014; Mackay, 2018). Yet, without registered replication attempts, many of the findings of 
the field remain on uncertain foundations, as meta-analyses are not panaceæ to the ills of 
publication bias (Engber, 2016; Inzlicht et al., 2015). This sentiment is summed up best by 
Capaldi et al. (2015, p. 9): “the strongest evidence for nature’s benefits – like other claims in 
psychological science – will require research that is transparent and has strong pre-registered 
methods”. 
Future directions 
Connectedness to nature as leading to connectedness to humanity. A large focus of 
this thesis was investigating potential carry over effects of phenomena that decrease (e.g. social 
exclusion) or increase (e.g. moral elevation) feelings of connection to other humans on feelings 
of connectedness to nature. However, as Lee et al. (2015) point out, it is possible that the reverse 
causal pathway is also true: that connectedness to nature may lead to feelings of connectedness 
to humanity. As discussed in Chapter 2, there is some preliminary evidence to suggest that 
bolstering connectedness to nature may lead to feelings of connectedness to humanity with Van 
Cappellen and Saroglou (2012) finding that viewing a video of beautiful nature led to feelings of 
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connection to “distant” humans, but not to feelings of connection to close others. Likewise, 
although not specifically measuring “connectedness to humanity”, recent research indicates that 
exposure to nature can induce pro-social behavior (Joye & Bolderdijk, 2015; Piff, Dietze, 
Feinberg, Stancato, & Keltner, 2015; Weinstein et al., 2009; Zelenski et al., 2015; Zhang, Piff, et 
al., 2014). Although many of these studies did not specifically investigate the role of 
connectedness to nature, it is a plausible mediating variable with Zelenski et al. (2015) finding 
that the effects of exposure to nature on social value orientation was significantly mediated by 
Inclusion of Nature in Self scores. This research suggests a possibility that to the author’s best 
knowledge has not yet been investigated in the literature: if connectedness to nature can cause 
feelings of connectedness to humanity as a whole, then exposure to beautiful nature may have 
the potential to reduce prejudice. To the extent that beautiful nature may induce self-transcendent 
emotions, the same logic applied in Chapter 5 for moral elevation may also apply to beautiful 
nature. That is, if beautiful nature can induce self-transcendent positive emotions that are the 
opposite of disgust, then exposure to beautiful nature (or perhaps any beautiful/awe inducing 
stimuli) may have the potential to reduce prejudice towards disgust-relevant outgroups.  
Nevertheless, this logic only applies for exposure to beautiful nature; exposure to nature 
that instills fear or disgust may induce more prejudice towards outgroups (Dasgupta, DeSteno, 
Williams, & Hunsinger, 2009).Furthermore, at a correlational level, there appears to be little 
relation between areas with great natural beauty and decreased prejudice towards outgroups. In 
fact, rural and outer metropolitan areas are often more prejudiced than inner metropolitan areas 
(Morandini, Blaszczynski, Dar‐Nimrod, & Ross, 2015). Nevertheless, rural and outer 
metropolitan areas tend to be less educated and have more poverty, both of which are factors 
linked to increased prejudice (Wagner & Zick, 1995). Thus, it is possible that an investigation 
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which statistically controls for relevant suppressor variables may find an emergent positive 
relationship between beautiful nature and reduced prejudice. 
Evolution and connectedness. It is also interesting to consider other influences that may 
account for the shared variance between connectedness to humanity and connectedness to nature. 
Although Enlightenment values may, to a certain degree, rule out a more mystical, non-physical 
connection with the natural world, belief in Darwinian evolution entails a belief in the literal 
relatedness of all life on Earth. As such, it is plausible that as more people come to accept the 
scientific fact of evolution, that this may contribute to a societal awakening of “the ecological 
unconscious”. The evolutionary worldviews of evolutionary biologists such as  E.O. Wilson and 
Richard Dawkins – despite the two differing on the issue of group selection (Dawkins, 2012; 
Wilson, 2005) – posits that spiritual feelings and evolutionary thinking are not necessarily 
incompatible. In fact, evolutionary thinking can be a cause of spirituality (Dawkins, 2009; 
Wilson, 1984), insofar as believing in the interconnectedness of all life is often conceptualized as 
a facet of spirituality (Piedmont, 1999). Although the study of genetics has unfortunately been 
associated with racist ideologies (Pinker, 2003), education into the genetic relatedness and shared 
ancestry of all life on Earth may facilitate connectedness to humanity as learning about the 
relatedness of all life on Earth entails learning about the relatedness of all human populations. 
Thus, fostering connectedness to nature through biological education may have social benefits by 
promoting a sense of connection to a wider human family. As has been pointed out by Pinker 
(2003), an evolutionary perspective can lead to an appreciation of not only nature, but also an 
evolved human nature that appears largely stable across human populations. Indeed, Dhont et al. 
(2014) point out that prejudice towards human outgroups is intertwined with attitudes towards 
animals and that perceptions of a human-animal gap predict prejudice towards human outgroups. 
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As learning about evolution plausibly leads to a reduction in this perceived human-animal gap, 
compared to the major theological traditions which emphasise this separation, it follows that 
learning about evolution may also improve attitudes towards human outgroups. This belief in 
evolution and the relatedness of all life on Earth may explain some of the shared variance 
between connectedness to humanity and connectedness to nature observed in Study 1. Future 
research could consider untangling the relationship between evolutionary thinking, and 
connectedness to both humanity and nature. 
Altered states and connectedness. Another factor suggested by Lee et al. (2015) as a 
possible cause of the link between connectedness to humanity and connectedness to nature may 
be “a tendency to see fuzziness in the boundary between two entities”(p.9). Relevant to this 
hypothesis, there is interesting preliminary research suggesting that psychotropic drugs which 
“blur the boundaries of the self” may increase both connectedness to humanity and 
connectedness to nature (Griffiths et al., 2011; Griffiths, Richards, McCann, & Jesse, 2006; 
Lyons & Carhart-Harris, 2018).  
There has been a recent renewal in interest into the salutary benefits of psychedelic drugs, 
ending a relative paucity of such research since the 1960s, when widespread bans were imposed 
on research into many of these substances (dos Santos et al., 2016; Geyer, 2015; Griffiths et al., 
2011; Griffiths, Richards, Johnson, McCann, & Jesse, 2008; Griffiths et al., 2006; Johnson, 
Garcia-Romeu, Cosimano, & Griffiths, 2014; Johnson & Griffiths, 2017; Johnson, Richards, & 
Griffiths, 2008). Supporting anecdotal evidence of users (Masters & Houston, 1966), there is 
also very recent evidence to suggest that these substances may have significant effects on 
connectedness to nature. For instance, Forstmann and Sagioglou (2017) found in a large 
population sample (N = 1487) that lifetime use of psychedelics was linked with increased 
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connectedness to nature as measured by the Nature Relatedness Scale. Complementary 
experimental evidence comes from Lyons and Carhart-Harris (2018) who found that patients 
with treatment resistant depression who were treated with psilocybin (the active component in 
“magic mushrooms”) had increases in connectedness to nature after one week and, crucially, that 
these effects persisted for 7-12 months. However, as noted by the authors, this study had an 
extremely small sample size (N = 14 over two conditions) and care must be taken with drawing 
strong conclusions. Nevertheless, the results provide preliminary evidence for an effect of 
psilocybin on connectedness to nature.   
The finding that mystical experiences may have lasting effects for depression and anxiety 
(Griffiths et al., 2008; Griffiths et al., 2006; Johnson & Griffiths, 2017) also suggests a potential 
avenue for future research into nature-based therapies. It may be that calming nature may only 
have benefits for people while they are in those environments (akin to how the benefits of 
anxiolytics such as benzodiazepines only have effects while the patient is on the medication), 
while mystical experiences in nature may have longer lasting effects on well-being through a 
sustained increase in meaning-in-life (Griffiths et al., 2008). This proposition is supported by the 
findings of Joye and Bolderdijk (2015) who found that awe-inspiring nature led to significantly 
higher pro-social value orientation compared to mundane nature. Drawing a clearer distinction 
between calming and transcendent nature experiences may also explain why, in Study 2, 
meaning-in-life was not significantly higher in participants who viewed a nature video; viewing 
a video or photograph of nature may be enough to provide a reduction in the human stress 
response (Ulrich et al., 1991), but may be insufficient to induce the sort of mystical experience 
required for an effect on meaning-in-life. Although these videos were selected partly on the 
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criteria of being “awe-inspiring”, virtual nature may not be able to elicit the emotional states 
required for the significant existential benefits of nature to emerge.   
Future research could seek to combine extant research on exposure to nature and 
psychedelics and investigate whether psychedelic experiences in nature have increased effects on 
connectedness to nature and meaning-in-life, compared to either on their own. It is theoretically 
plausible that both psychedelics and nature may interact to provide profound benefits as 
psychedelics and nature may enhance the mystical experiences to a greater level than either on 
their own. 
Care should be taken here as there are significant risks involved with these substances 
and an extreme breaking down of the self-other boundary may have negative psychological 
consequences such as anxiety (Griffiths et al., 2011). In the connectedness to nature literature, 
linear relationships are often assumed between connectedness to nature and well-being, yet it is 
entirely possible that the relationship is parabolic: raising connectedness to nature from a low to 
moderate level may have psychological benefits, but an extremely high level of connectedness to 
nature involving a complete breakdown of the ego may have potentially damaging effects. 
Having no sense of a unique self may limit one’s ability to “better” oneself, to feel pride or guilt 
over one’s actions, and to take responsibility of oneself as an agentic force in the universe. It is 
these sorts of issues – such as boundary conditions around the benefits of connectedness to 
nature – that may be obscured by bias in the literature, as researchers do not necessarily seek out 
limitations to the benefits of nature.  
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Chapter Summary and Thesis Overview 
This chapter has provided an overview of the findings of this thesis, suggested caveats 
and limitations to the findings and suggested directions for future research. The main conclusions 
are as follow:  
1. The findings of Study 1 suggest that connectedness to nature has only a non-
significant to small relationship with interpersonal connection to close others at a 
correlational level. However, connectedness to nature does appear to be reliably 
related to connectedness to more distant people and abstract social entities.  
2. On a short term level, social exclusion appears likely to cause short term decreases in 
state connectedness to nature (Studies 2-4). However, this may depend both on the 
exclusion paradigm (see Study 5) and may only apply to emotional – rather than 
cognitive – connectedness with nature (see Study 6). Future research is required with 
different exclusion paradigms to confirm these findings. 
3. Similarly, on a short term level, it appears unlikely that social exclusion reliably leads 
to increases in desires to connect to nature and pro-environmental attitudes and 
behavior (Studies 4-6). Nevertheless, a well-powered direct replication of Poon et al. 
(2015) is required to provide conclusive findings.  
4. The findings of Studies 7 and 8 suggest that moral elevation increases connectedness 
to nature. However, moral elevation does not appear to increase behavioral intentions 
to engage in pro-environmental behaviors or willingness to sacrifice for the 
environment. Furthermore, as with the effects of exclusion, the effect of moral 
elevation on connectedness to nature may only extend to an affective bond with 
nature. 
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5. Even in studies that found significant effects of experimental condition on 
connectedness to nature, no significant effects were found on pro-environmental 
behavioral intentions, suggesting that the causal effect of temporary change in state 
connectedness to nature on pro-environmental behaviour may be limited.  
6. It is imperative that practices within environmental and eco-psychology continue to 
develop a greater focus on transparency and reproducibility. Although steps have 
been taken to combat publication bias (Capaldi et al., 2014; Mackay, 2018), 
registered replication reports are necessary to ensure the ongoing reproducibility of 
work in the field.  
Conclusion 
In conclusion, this thesis has provided an important first step in unravelling the causal 
relationship between social connectedness and connectedness to nature. Specifically, it appears 
that connectedness to nature is positively affected by feelings of social connectedness. The work 
in this thesis provides a platform for future research investigating long term effects and temporal 
dynamics between these constructs, and additional influences that may impact their relationship. 
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Appendix A 
Study 2 Stimuli 
Sample screenshots from nature and urban videos used in Study 2. Full videos can be seen at 
https://osf.io/f3vc7/  
 
 
Screen shot from wetlands/rainforest video 
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Screen shot from mountains video 
 
 
. Screen shot from beaches video 
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 Screenshot from urban condition. 
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Appendix B 
Additional measures 
This appendix contains measures used in this thesis that are not widespread in the literature. 
Commonly used scales like the Connectedness to Nature Scale are not included as they can be 
easily found in the literature.  
Desiring to connect to nature scale  
 
 
 
 
 
   287 
 
 
 
 
 
 
Support for pro-environmental policies  
 
Intentions to engage in pro-environmental behaviors and willingness to sacrifice for the 
environment  
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Appendix C 
Additional Results for Chapter 5 
Exhaustive Table of Correlations Between Study 7 variables.  
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Exhaustive Table of Correlations Between Study 8 Variables  
 
Indirect effects of individual mediation models (Study 8) 
 b 95% CIs  
Inspiration .17 .03, .31  
Feeling moved .30 .17, .45  
Respect .22 .09, .36  
Admiration .20 .08, .34  
Awe .16 .03, .31  
Gratitude .12 -.00, .25  
Feel like crying .05 -.02,.15  
Lump in throat .07 -.01, .18  
Warmth in Chest .19 .08, .31  
Feel a connection to humanity .28 .12, .45  
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Feel a desire to be a better person .09 -.03, .21  
 
 
 
Results of multiple mediator Model 1 (Study 8) 
 
 
MODEL RESULTS 
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                                                    Two-Tailed 
                          Estimate       S.E.  Est./S.E.    P-Value 
 
 CON_NAT  ON 
    D_ELEV             0.152      0.104      1.462      0.144 
    D_AMUS            -0.022      0.105     -0.206      0.837 
    INSPIRATIO         0.039      0.040      0.982      0.326 
    FEELING_MO        -0.033      0.034     -0.947      0.343 
    RESPECT            0.010      0.032      0.312      0.755 
    ADMIRAT           -0.024      0.033     -0.707      0.480 
    AWE                0.042      0.034      1.249      0.212 
    GRATITUDE          0.038      0.029      1.314      0.189 
    F_L_CRY           -0.052      0.032     -1.649      0.099 
    LUMP_TH           -0.011      0.029     -0.368      0.713 
    WARM_CH           -0.011      0.032     -0.349      0.727 
   CON_HUM            0.213      0.038      5.622      0.000 
    BET_PER            0.016      0.030      0.531      0.595 
 
 INSPIRAT ON 
    D_ELEV             0.783      0.332      2.357      0.018 
    D_AMUS            -0.893      0.314     -2.842      0.004 
 
 FEELING_ ON 
    D_ELEV             1.609      0.316      5.090      0.000 
    D_AMUS            -0.638      0.295     -2.161      0.031 
 
 RESPECT  ON 
    D_ELEV             1.097      0.314      3.490      0.000 
    D_AMUS            -0.650      0.322     -2.018      0.044 
 
 ADMIRAT  ON 
    D_ELEV             1.124      0.329      3.420      0.001 
    D_AMUS            -0.613      0.304     -2.019      0.043 
 
 AWE      ON 
    D_ELEV             0.857      0.338      2.532      0.011 
    D_AMUS            -0.847      0.299     -2.830      0.005 
 
 GRATITUD ON 
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    D_ELEV               0.620      0.330      1.880      0.060 
    D_AMUS            -0.246      0.317     -0.778      0.437 
 
 F_L_CRY  ON 
    D_ELEV               0.880      0.238      3.697      0.000 
    D_AMUS            -0.039      0.189     -0.209      0.835 
 
 LUMP_TH  ON 
    D_ELEV              1.107      0.244      4.538      0.000 
    D_AMUS            -0.013      0.176     -0.073      0.942 
 
 WARM_CH  ON 
    D_ELEV              1.071      0.309      3.468      0.001 
    D_AMUS            -0.134      0.281     -0.477      0.633 
 
 CON_HUM  ON 
    D_ELEV             1.085      0.323      3.358      0.001 
    D_AMUS             0.111      0.312      0.355      0.723 
 
 BET_PER  ON 
    D_ELEV               0.481      0.325      1.480      0.139 
    D_AMUS            -0.327      0.323     -1.015      0.310 
 
 Intercepts 
    CON_NAT            2.319      0.098     23.592      0.000 
    INSPIRATIO         2.867      0.224     12.791      0.000 
    FEELING_MO         2.053      0.219      9.394      0.000 
    RESPECT              3.040      0.236     12.870      0.000 
    ADMIRAT            2.613      0.222     11.776      0.000 
    AWE                    2.093      0.230      9.099      0.000 
    GRATITUDE          2.480      0.235     10.571      0.000 
    F_L_CRY               0.520      0.139      3.746      0.000 
    LUMP_TH             0.493      0.119      4.146      0.000 
    WARM_CH            1.667      0.201      8.301      0.000 
    CON_HUM            2.240      0.217     10.334      0.000 
    BET_PER               3.107      0.229     13.552      0.000 
  
 Residual Variances 
    CON_NAT            0.333      0.034      9.936      0.000 
    INSPIRATIO         3.978      0.259     15.361      0.000 
    FEELING_MO         3.545      0.275     12.871      0.000 
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    RESPECT              3.675      0.264     13.904      0.000 
    ADMIRAT            3.833      0.263     14.562      0.000 
    AWE                    3.804      0.271     14.016      0.000 
    GRATITUDE          3.921      0.231     16.975      0.000 
    F_L_CRY               1.910      0.287      6.663      0.000 
    LUMP_TH             2.022      0.275      7.351      0.000 
    WARM_CH            3.471      0.220     15.776      0.000 
    CON_HUM            3.969      0.238     16.650      0.000 
    BET_PER               3.990      0.260     15.346      0.00 
 
 
Results of multiple mediator Model 2 (Study 8) 
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MODEL RESULTS 
Two-Tailed 
Estimate S.E. Est./S.E. P-Value 
CON_NAT ON 
D_ELEV 0.1 0.094 1.063 0.288 
D_AMUS -0.029 0.102 -0.281 0.779 
CON_HUM 0.221 0.037 5.899 0 
BET_PER 0.024 0.029 0.844 0.399 
EMOTIONS 0.067 0.049 1.367 0.172 
EMBODIED -0.075 0.038 -1.961 0.05 
 
CON_HUM ON 
   296 
 
 
 
D_ELEV 1.085 0.323 3.358 0.001 
D_AMUS 0.111 0.312 0.355 0.723 
 
BET_PER ON 
D_ELEV 0.481 0.325 1.48 0.139 
D_AMUS -0.327 0.323 -1.015 0.31 
 
EMOTIONS ON 
D_ELEV 1.015 0.284 3.58 0 
D_AMUS -0.648 0.263 -2.464 0.014 
 
EMBODIED ON 
D_ELEV 1.019 0.217 4.69 0 
D_AMUS -0.062 0.162 -0.384 0.701 
 
Intercepts 
CON_NAT 2.32 0.094 24.556 0 
CON_HUM 2.24 0.217 10.334 0 
BET_PER 3.107 0.229 13.552 0 
EMOTIONS 2.524 0.195 12.972 0 
EMBODIED 0.893 0.118 7.6 0 
 
Residual Variances 
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CON_NAT 0.339 0.035 9.55 0 
CON_HUM 3.969 0.238 16.65 0 
BET_PER 3.99 0.26 15.345 0 
EMOTIONS 2.81 0.204 13.799 0 
EMBODIED 1.553 0.168 9.218 0 
 
